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EDITORIALS 


Learning  Impairment 
in  Childhood 


The  purpose  of  bringing  to- 
gether research  studies  on  pre- 
venting risk  of  learning  impair- 
ment is  to  sound  an  alarm  for 
state  and  federal  policy  makers 
in  education,  health,  and  the 
environment.  There  are  known 
health,  environmental  and  pov- 
erty-based hazards  in  our  midst 
that  are  compromising  the  abil- 
ity of  children  to  learn  as  well  as 
their  natural  endowment  would 
allow.  And  much  of  this  learning 
impairment  is  preventable 
through  enlightened  policy- 
making and  programs  attentive 
to  the  particular  vulnerability  of 
children  and  their  families. 

Perspectives  underlying  the 
approaches  presented  in  this 
issue  are  complex.  They  include 
recognition  that  a child's  devel- 
opment cannot  be  viewed 
separate  from  the  context  of 
caretakers,  influential  environ- 
mental factors,  or  the  sur- 
rounding social  and  cultural 
milieu  into  which  the  infant  is 
born.  In  addition,  it  is  necessary 
to  integrate  research  from  many 
fields  that  use  different  method- 
ologies and  different  forms  of 


measurement  and  analysis.  In 
our  synthesis  of  the  studies,  we 
have  attempted  to  differentiate 
between  cause  and  association, 
between  those  factors  that  are 
known  to  have  a direct  rela- 
tionship to  learning  loss  and 
those  whose  relationship  ap- 
pears indirect. 

"Preventing  Risks  of  Learning 
Impairment,"  by  Newman  and 
Buka,  synthesizes  from  a na- 
tional perspective,  an  overview 
of  exposure  of  young  children  to 
preventable  risks,  and  "Lead 
Poisoning"  by  Simon  and 
Zimmerman  describes  lead  as 
an  environmental  hazard  in 
Rhode  Island. 

Perspectives  on  prevention 
are  presented  by  three  other 
articles.  "Perinatal  Care  and 
Learning  Disorders:  A Commu- 
nity View,"  by  Culpepper,  Jack, 
Hunt,  McGuire,  and  Mattis,  de- 
scribes a community-based 
program  for  improved  perinatal 
services  in  the  Blackstone  Val- 
ley of  Rhode  Island.  Kochanek  in 
"The  Role  of  the  Physician  in 
Early  Intervention  Screening  for 
Infants  and  Toddlers,"  demon- 


strates the  effectiveness  of  very 
early  intervention  with  children 
at  risk.  "Traditions  and  Innova- 
tions: A Community-Based  Ap- 
proach to  Substance  Abuse 
Prevention"  by  Parker,  Thomas, 
and  Comacho,  describes  a drug 
and  alcohol  abuse  prevention 
program  with  Native  American 
high  school  students  in  Rhode 
Island. 

Lucile  F.  Newman,  PhD 


Aging  2000:  A Rhode 
Island  Community  Effort 

Few  people  know  how  to  grow 
old;  aging  is  an  art  not  willingly 
learned  in  childhood  or  matu- 
rity. Aging  is  thrust  upon  most 
of  us  ill-prepared  to  appreciate 
its  needs,  or  anticipate  its  grace- 
less discomforts.  If  adulthood  is 
a struggle,  then  old  age  is  often 
a regrettable  interval  of  despair. 

We  may  judge  a society  by  the 
earnestness  of  its  efforts  to  care 
for  its  frail  elderly.  And,  despite 
immense  investments  of  money 
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and  resources,  even  the  most 
naive  amongst  us  will  concede 
that  we  nurture  our  elderly  both 
indifferently  and  inadequately. 
Certainly  with  the  professional 
skills,  administrative  talent  and 
moral  purpose  in  Rhode  Island, 
a better  way  of  doing  things  can 
be  envisaged. 

In  the  last  year  a committee  of 
150,  under  the  active  leadership 
of  Ira  C.  Magaziner,  has  asked 
the  simple  but  fundamental 
question:  Given  a blank  sheet  of 
paper,  and  disregarding  current 
restrictions,  how  would  you  de- 
sign an  ideal  system  for  elderly 
care? 

Aided  by  a staff  of  ten  profes- 
sionals, these  150  volunteers, 
(including  many  physicians  and 
health  professionals),  have  be- 
gun a determined  inquiry  into 
the  current  ways  we  administer 
our  clinics,  hospitals  and  nurs- 
ing homes.  How  do  we  spend 
our  moneys,  and  yet  somehow 
contrive  all  of  the  bureaucratic 
duplications  and  contradictions 
of  elder  service?  Why  do  we 
communicate  ineffectively,  and 
manage  our  institutions  with  in- 
sensitivity and  inefficiency?  And 
from  the  litter  of  these  painful 
studies,  an  attempt  is  now  being 
made  to  retrieve  pieces  of  the 
system  which  merit  preserva- 
tion, to  which  can  be  added 
components,  designed  by  others 
or  not  yet  devised,  ultimately  to 
assemble  a comprehensive  sys- 
tem of  care  for  frail  elderly  in 
this  state. 

This  issue  of  the  Journal  car- 
ries an  introductory  commen- 
tary on  Aging  2000  written  by 
Magaziner.  Subsequent  issues 
shall  carry  summaries  of  the  fol- 
lowing working  papers: 

• Easing  access  to  the  elder 
care  system 

• The  "Social  HMO”  as  a total 


care  package 

• The  elder  care  advocate  as  a 
total  care  coordinator 

• Single  source  alternatives 
to  elderly  care  funding 

• Community-based  centers 
for  home  care  services 

• Creating  ethical  protocols 
to  inform  the  design,  imple- 
mentation and  decision-making 
of  the  care  system 

• Affordable  continuum  of 
care  options:  an  alternative  to 
institutions? 


• Organizing  education  and 
training  programs  for  providers, 
consumers  and  the  general 
public 

• A strategic  look  at  the  costs 
of  the  elderly  care  system 

The  Journal  welcomes  active, 
critical  participation  and  com- 
mentary from  its  readers  on 
these  evolving  articles. 

Stanley  M.  Aronson,  MD 
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Preventing  the  Risk  Factors  in  Childhood 
Learning  Impairment 

Lucile  F.  Newman,  PhD 
Steven  L.  Buka,  ScD 


The  study . . . includes  only 
those  children  who  are  in 
the  normal  range  of  intelli- 
gence, but  whose  learning 
and  eventual  capacities 
have  been  so  compromised 
that  they  are  at  risk  for 
school  failure. 


"Learning  Readiness"  was  one 
of  the  key  national  goals  of  the 
Education  Summit  of  1989,  and 
yet  it  is  known  that  many  chil- 
dren arrive  at  school  with  im- 
paired learning  capacity.  The 
Preventing  Risks  of  Learning  Im- 
pairment Project  has  synthe- 
sized research  from  many  cur- 
rent sources  to  identify  major 
preventable  conditions  associ- 
ated with  an  increased  risk  of 
these  learning  problems.  Their 
unexpected  prevalence  and  se- 
verity suggested  the  need  for 
attention  to  prevention.  The 
study  does  not  include  mortal- 
ity or  retardation.  It  includes 
only  those  children  who  are  in 
the  normal  range  of  intelligence, 


Lucile  F.  Newman,  PhD,  is  Profes- 
sor of  Community  Health  and 
Anthropology  at  Brown  Univer- 
sity, Providence,  Rhode  Island. 


Steven  L.  Buka,  ScD,  is  an  Epide- 
miologist and  Instructor  at  the 
Harvard  Medical  School  and 
School  of  Public  Health,  Boston, 
Massachusetts. 


but  whose  learning  and  even- 
tual capacities  have  been  so 
compromised  that  they  are  at 
risk  for  school  failure.  This  re- 
port will  first  identify  the  most 
pervasive  risk  factors,  and  then 
consider  some  successful  strat- 
egies for  prevention. 

Conditions  of  Risk 

The  most  preventable  condi- 
tions that  put  infants  and  chil- 
dren at  risk  are,  in  infancy,  low 
birth  weight,  prenatal  exposure 
to  legal  drugs,  such  as  alcohol 
and  nicotine,  and  prenatal  expo- 
sure to  illicit  drugs.  In  childhood, 
the  most  threatening  factors  are 
exposure  to  lead,  child  abuse 
and  neglect,  and  malnutrition. 
The  resulting  learning  problems 
range  from  delayed  speech  to 
cognitive  and  attentional  deficit 
disorders  and  hyperactivity  to 
lowered  IQ.  These  are  charac- 
teristics that  without  interven- 
tion, can  lead  to  poor  school 
performance. 

For  all  of  the  conditions, 
poverty,  social  disadvantage,  or 
parental  disinterest  are  major 
contributing  factors.  School  age 


pregnancy  continues  to  con- 
tribute to  preterm  birth,  and  to 
increase  the  number  of  single 
parent  families.  Lack  of  adequate 
health  insurance  and  child  care 
make  prenatal  care  beyond  the 
reach  of  many  poor  women,  also 
contributing  to  prematurity  and 
infant  morbidity.  However,  not 
all  children  with  learning  disor- 
ders or  suffering  from  these 
conditions  come  from  disad- 
vantaged families. 


ABBREVIATIONS  USED: 

FAS:  Fetal  Alcohol 
Syndrome 

IQ:  Intelligence  Quotient 
IUGR:  Intrauterine  growth 
retardation 
LBW:  Low  birth  weight 
LD:  Learning  deficiency 
NHANES:  National  Health 
and  Nutrition 
Examination  Survey 
UCLA:  University  of  Califor- 
nia, Los  Angeles 
WIC:  Women,  Infants  and 
Children 
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The  impact  on  learning  of 
each  of  these  risk  conditions  is 
difficult  to  measure  because  they 
are  often  intertwined.  For  ex- 
ample, low  birth  weight  is  an 
outcome  of  many  of  the  factors 
described  here,  such  as  smok- 
ing, cocaine  and  "crack,"  alco- 
hol, prenatal  lead  exposure,  or 
maternal  malnutrition.  Estimat- 
ing the  prevalence  is  complex 
also  because  the  same  child  may 
be  subject  to  multiple  condi- 
tions, adding  to  the  severity  of 
the  learning  problems.  Schools 
in  poverty  neighborhoods  see 
much  higher  percentages  of  their 
children  affected.  And  the  risk 
factors  have  different  effects  de- 
pending on  the  intensity  of  ex- 
posure and  at  what  point  in  the 
child's  development  they  take 
place. 

In  addition,  not  every  expo- 
sure results  in  impairment.  Some 
children  are  more  resistant  and 
resilient  than  others.  High  risk 
exists  when  a child  has  a greater 
than  average  chance  of  devel- 
oping a disability.  Risk,  there- 
fore, is  not  a certainty  of  im- 
pairment, but  a set  of  circum- 
stances in  which  there  is  an  in- 
creased probability  that  a dis- 
order will  occur.1  Not  every  ex- 
posure results  in  measurable 
damage.  What  is  clear,  however, 
is  that  failure  to  address  these 
preventable  risk  factors  adds  an 
enormous  burden  to  the  nation, 
the  schools,  and  to  the  lives  of 
these  children  and  their  fami- 
lies. 

Increasingly  specialized  and 
narrowly  focused  scientific 
studies  have  worked  to  isolate 
and  thus  better  define  each 
subject.  This  has  resulted  in 
separation  of  the  analysis  of  risk 
factors  at  a time  when  an  im- 
portant issue  is  their  additive  or 
cumulative  impact.  Therefore,  a 
synthesis  of  these  disparate  lit- 


eratures is  required  to  achieve 
an  understanding  of  the  major 
factors  in  learning  limitation,  to 
estimate  their  interaction  with 
poverty  and  disadvantage,  and 
to  identify  possible  strategies 
for  prevention  or  amelioration. 
For  each  we  asked  the  following 
questions:  1)  what  is  the  preva- 
lence of  the  risk  factor;  2)  how 
does  it  affect  the  child;  3)  how 
many  children  are  affected;  and 
4)  what  have  been  strategies  of 
effective  intervention. 

Low  Birthweight 

About  6.9%  of  infants  in  the 
United  States  are  born  under 
2500g.  In  1987,  this  accounted 
for  some  269,100  infants.  Low 
birth  weight  may  result  from 
preterm  birth  at  an  early  gesta- 
tional age,  or  it  may  be  caused 
by  intrauterine  growth  retarda- 
tion (IUGR)  resulting  from  pla- 
cental insufficiency,  maternal 


malnutrition,  or  actions  that  re- 
strict blood  flow  to  the  fetus, 
such  as  smoking  or  cocaine  use. 
Very  low  birth  weight  infants 
are  those  born  below  1500g  and 
extremely  low  birth  weight  re- 
fers to  those  under  lOOOg  at 
birth.  Figure  1 indicates  the  dis- 
tribution of  live  births  by  birth 
weight  in  1980.  While  black  in- 
fants are  born  at  slightly  lower 
weights  than  white,  their  pre- 
dominance at  the  very  lowest 
levels  indicates  that  they  are 
more  than  twice  as  likely  to  be 
born  at  very  low  birth  weight. 

Figures  2 and  3 demonstrate 
two  views  of  the  relation  of  birth 
weight  to  learning.  Figure  2 re- 
lates birth  weight  to  various 
measures  of  learning  impair- 
ment including  repeating  grade, 
assignment  to  special  education 
classes,  or  the  overall  designa- 
tion of  "school  failure".2  Figure  3 
is  based  on  intelligence  and 
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Figure  2.  Relation  of  Birthweight  to  Various  Measures  of  "SchoolFailure" 
among  children  Aged  4-17 


SPECIAL 

EDUCATION 
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GRADE 


"SCHOOL 
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academic  achievement  scores. 
The  "LD”  (learning  deficiency) 
refers  to  academic  achievement 
scores  one  year  below  age.  Both 
figures  demonstrate  a striking 
increase  of  impairment  with 
decreasing  birth  weights. 

New  technologies  and  the 
regionalization  of  neonatal  in- 
tensive care  have,  over  the  past 
decade,  resulted  in  improving 
survival  rates  of  infants  born  at 
a birth  weight  of  1500g  - 2500g. 
As  Figure  2 shows,  however, 
those  born  at  low  birth  weight 
are  at  increased  risk  of  school 
failure.  Even  with  advances  in 
survival,  very  low  birth  weight 
infants  below  1500g  are  at  par- 
ticularly high  risk  for  visual  and 
auditory  impairment,  and 
learning  disorders  including 
impaired  language  skills  requir- 
ing remedial  instruction.^8 


Over  the  five  years  from  1983 
to  1987,  6.2%  of  infants  in 
Rhode  Island  were  born  at 
low  birth  weight,  or,  under 
2,500g.,  and l.l%atverylow 
birth  weight,  or,  under 
l,500g. 


Over  the  five  years  from  1983 
to  1987,  6.2%  of  infants  in  Rhode 
Island  were  born  at  low  birth 
weight,  or,  under  2500g,  and  1.1% 
at  very  low  birth  weight,  or,  un- 
der 1500g.9  Changes,  however, 
are  taking  place  due  to  aggres- 
sive management  of  extremely 
low  birth  weight  infants  in  in- 
tensive care.  Vohr  (1990)  notes 
an  increasing  survival  rate  of 
infants  under  lOOOg  with  a "de- 
creasing prevalence  of  major 
disabilities,  and  increasing 
identification  of  developmental 
abnormalities"  (p.233).  Implica- 
tions of  these  changes  are  to 
intensify  the  need  for  long-term 
follow-up,  early  identification  of 
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developmental  problems,  and 
continued  diagnostic  evaluation 
to  school  age.10 

Risks  to  these  infants  are  not 
only  physical.  Observations  of 
parent-infant  interaction  in 
neonatal  intensive  care  sug- 
gested that  many  parents  dis- 
tance themselves  from  an  infant 
that  appears  to  be  nonviable." 
In  a study  of  126  preterm  infants 
under  1500g,  Sigman  et  al  found 
that  postnatal  complications 
alone  did  not  predict  develop- 
mental outcomes  at  25  months.12 
In  a review  of  follow-up  studies 
of  low  birth  weight  infants  at 
school  age,  Aylward  et  al  con- 
cluded "the  influence  of  the  en- 
vironment far  outweighs  most 
effects  of  non-optimal  prenatal 
or  perinatal  factors  on  out- 
come."13 

Maternal  Smoking 

Maternal  smoking  during 
pregnancy  has  long  been  known 
to  be  related  to  low  birth  weight, 
intrauterine  growth  retardation, 
and  long  term  growth  reduc- 
tion,14 as  well  as  to  an  increased 
cancer  risk  in  offspring.15  One  of 
the  earliest  postnatal  effects 
noted  by  researchers  was  that 
maternal  smoking  is  associated 
with  early  and  persistent 
asthma,  causing,  among  other 
problems,  frequent  hospitaliza- 
tion and  loss  of  time  in  school.16 

A growing  number  of  new 
studies  have  shown  consistent 
deficits  among  children  of 
smokers  in  stature,  in  cognitive 
development,  and  in  educational 
achievement.  Relationships  be- 
tween maternal  smoking  and 
problems  in  cognitive  function 
and  school  achievement,  how- 
ever, are  complex.  It  is  not  clear 
that  smoking  in  itself  is  the  cause 
of  the  problems,  but  it  is  clear 
that  smoking  is  associated  with 
later  learning  problems.  To  give 


a sense  of  how  different  factors 
work  together,  smoking  is  re- 
lated to  IUGR  because  one  mode 
of  effect  is  constriction  of  pla- 
cental blood  flow.  In  addition,  it 
is  difficult  in  assessing  the  respi- 
ratory effect  of  smoking  on 
childhood  asthma,  to  differenti- 
ate between  prenatal  exposure 
and  post  birth  passive  exposure 
to  smoke  from  either  parent. 
Figure  4 indicates  the  percent  of 
women  of  child-bearing  age 
smoking  by  age  group  in  1985. 
Women  from  18-24  are  the  only 
group  increasing  smoking.  Fig- 
ure 5 shows  the  percent  of  chil- 
dren with  various  indications  of 
learning  impairment  by  the 
number  of  packs  of  cigarettes  a 
day  smoked  during  pregnancy. 

Maternal  Alcohol  Use  During 
Pregnancy 

Around  40,000  infants  per  year 
are  born  with  alcohol-related 


problems  as  a consequence  of 
maternal  alcohol  abuse  during 
pregnancy.  The  numbers  af- 
fected are  lower  than  the  other 
risk  factors  described,  but  the 
effects  are  significant.  In  1984, 
an  estimated  7,000  of  these  in- 
fants were  diagnosed  as  having 
fetal  alcohol  syndrome  (FAS),  a 
condition  so  severe  as  to  place 
them  in  the  category  of  major 
retardation  and  therefore  be- 
yond the  scope  of  this  study. 
There  are,  in  addition,  about 
33,000  children  each  year  who 
suffer  from  less  severe  alcohol- 
related  impairments.  The  more 
prominent  among  these  are  at- 
tention deficit  disorders,  hyper- 
activity, and  speech-language 
pathologies.  General  school  fail- 
ure is  often  connected  with  a 
history  of  fetal  alcohol  expo- 
sure.1718 

Figure  6 shows  two  indica- 
tions of  the  extent  of  alcohol  use 


Figure  4.  Percent  of  Women  Who  Had  Given  Birth  to  a Child  Within  the 
Past  5 Years  who  Reported  Having  Smoked  Cigarettes  at  any 
Time  in  the  1 2 Months  Preceding  the  Birth,  by  Age  and  Race,  1 985 


18-24  25-29  30-34  35-44 


AGE 

From:  US  Department  of  Health  and  Human  Services,  1988. 
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Figure  5.  Relation  of  Maternal  Cigarette  Smoking  During  Pregnancy  and 
Various  Measures  of  "School  Failure"  and  "Learning  Disability" 
at  age  Seven 


Packs  of  cigarettes  per  day  during  pregnancy 

FROM:  Buka,  SL,  et  al.,  1990.  Based  on  40,000  pregnancies  followed  to  age  seven  in  the 
National  Collaborative  Perinatal  Project. 

* "School  Failure"  = Repeat  Grade  or  Enrolled  in  Special  Class 

**  "Learning  Disability"  = Normal  Intelligence  (1Q>90)  and  Reading  or  Spelling  Scores 
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Figure  6.  Drinking  Habits  of  Women  Aged  18-44,  by  Age,  Race  and 
Education  Level,  1985 
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Percent*  of  women  who  had  consumed  an  average  of  2 drinks  or  more  per  day 
in  the  past  two  weeks 


From  US  Departmentof  Health  and  Human  Services,  1988. 
* Note  different  scales 


among  women  of  reproductive 
age,  18-29  and  30-44,  by  race  and 
educational  achievement.  The 
percent  of  white  women  18-29 
reporting  "binge"  drinking  (de- 
fined as  five  drinks  or  more  a 
day  at  least  five  times  in  the  past 
year)  is  consistently  higher 
(around  23%)  than  black  women 
of  the  same  age.  Steady  alcohol 
use  (defined  as  an  average  of 
two  drinks  or  more  per  day  in 
the  past  two  weeks)  occurs  at  a 
lower  rate,  around  3%  for  both 
black  and  white  women. 


In  1984,  an  estimated  7,000 
. . . infants  were  diagnosed 
as  having  fetal  alcohol 
syndrome,  a condition  so 
severe  as  to  place  them  in 
the  category  of  major  retar- 
dation and  therefore  be- 
yond the  scope  of  this  study. 


The  alcohol  consumed  by  a 
pregnant  woman  easily  crosses 
the  placenta,  but  the  mecha- 
nisms by  which  it  affects  the 
fetus  is  not  well  known.  The  most 
likely  are  a lack  of  oxygen  to  the 
fetus,  abnormal  muscle  devel- 
opment, and  changes  in  hor- 
mone metabolism.  Thiamin  de- 
ficiency in  heavy  drinkers, 
associated  with  brain  damage  in 
infants,  may  result  from  a num- 
ber of  additive  causes.19  Many  of 
the  effects  are  not  apparent  un- 
til age  5 to  7,  on  entering  school. 

The  effects  of  alcohol  func- 
tion differently  at  different 
points  in  development,  indicat- 
ing that  there  are  critical  periods 
of  fetal  growth  when  the  devel- 
oping organism  is  particularly 
subject  to  toxic  substances.  The 
first  trimester  of  pregnancy  is  a 
period  of  brain  growth  and  organ 
and  limb  formation.  The  embryo 
is  most  susceptible  to  alcohol 
from  week  2 to  week  8 of  devel- 


June,  1991-Vol.  74 


255 


opment,  a point  at  which  a 
woman  may  not  know  that  she  is 
pregnant.20 

Fetal  Drug  Exposure 

The  abuse  of  drugs  of  all  kinds, 
including  marijuana,  cocaine, 
"crack,"  heroin  or  amphet- 
amines, by  pregnant  women  af- 
fects about  1 1 % of  newborns  ev- 
ery year  (375,000  in  1987).21  Fig- 
ure 7 indicates  lifetime  use  of 
marijuana  and  cocaine  in  women 
22-44  years,  by  ethnic  group  and 
educational  level  as  reported  in 
a national  study.  As  with  alcohol 
use,  white  women  and  those  of 
the  highest  educational  level 
report  the  greatest  amount  of 
use  of  cocaine  at  any  time  in 
their  life  at  16-19%.  Marijuana 
use  shows  the  same  pattern  at 
49%  lifetime  use.  Drug  use  dur- 
ing the  past  month  follows  simi- 
lar trends.  In  a 1989  anonymous 
State  Department  of  Health  sur- 
vey of  all  women  delivering  at 
Rhode  Island  hospitals,  cocaine 
or  its  metabolites  were  indicated 
in  2.5%  or  1 in  40  infants  born  in 
this  state.22 


The  abuse  of  drugs  of  all 
kinds,  including  marijuana, 
cocaine,  "crack",  heroin  or 
amphetamines,  by  pregnant 
women  affects  about  11%  of 
newborns  every  year. 


Cocaine  and  crack  use  during 
pregnancy  are  consistently  as- 
sociated with  lower  gestational 
age,  lower  birth  weight,  and 
smaller  head  circumference  in 
comparison  with  drug-free  con- 
trols.2^27 As  in  alcohol  use,  drug 
use  has  different  effects  at  dif- 
ferent points  in  development. 
Very  early  use  is  more  likely  to 
cause  birth  defects  affecting 
more  basic  endocrine,  meta- 
bolic, central  nervous  system  or 


organ  malformations.  Later  use 
may  result  in  preterm  birth  and 
IUGR.28'30  While  some  of  the 
symptoms  may  be  immediately 
visible,  some  others  may  not  be 
apparent  until  later  child- 
hood.21,31,32 

It  is  in  the  areas  of  behavioral 
and  neurobehavioral  develop- 
ment that  previously  unrecog- 
nized effects  of  prenatal  drug 
exposure  appear,  particularly  if 
careful  developmental  assess- 
ments are  made.  In  infancy,  these 
include  problems  in  sleep-wake 
state  regulation,  and  in  child- 
hood, visual  orientation,  motor 
control,  and  in  interactive  be- 
haviors.24 These  may  be  caused 


not  only  by  drug  exposure  of  the 
fetus,  but  also  by  insufficient 
prenatal  care  and  a difficult  en- 
vironment for  the  infant  at 
home.33 

Early  intervention  is  espe- 
cially important  in  programs  to 
enhance  cognitive  and  social 
abilities  of  these  children. 
Neurobehavioral  effects  may  be 
ameliorated  by  placing  the  child 
in  a benign  environment  for  day 
care  at  an  early  age. 

Lead  Poisoning 

Lead  is  the  most  pervasive 
pediatric  environmental  hazard 
in  the  United  States,34  and  one  of 
the  most  expensive  to  remove. 


Figure  7.  Prevalence  of  Marijuana  and  Cocaine  Use  among  Women 
Aged  22-44  Years,  by  Race  and  Education  Level 
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* Note  different  scales  
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There  is  no  use  for  lead  in  the 
human  body,  and  its  negative 
effects  occur  at  many  different 
levels  from  cell  to  structure.  At  a 
lead  level  above  40  ptg/dl  (mi- 
crograms per  deciliter  of  blood), 
injury  may  affect  all  body  sys- 
tems.35 While  the  highest  levels 
have  declined  with  the  decline 
of  leaded  gasoline,  disturbed 
biochemical  functions  are  dis- 
cernible at  even  low  concentra- 
tions.36 Consistently,  studies 
have  shown  that  the  highest  lev- 
els in  children  still  occur  in  in- 
ner cities. 


Lead  is  the  most  pervasive 
pediatric  environmental 
hazard  in  the  United  States, 
and  one  of  the  most  expen- 
sive to  remove. 


In  the  past  few  years,  re- 
searchers have  concluded  that 
smaller  and  smaller  amounts  of 
lead  cause  damage.  Based  on 
NHANES  II  data,  the  Agency  for 
Toxic  Substances  and  Disease 
Registry  estimated  that  in  1984, 
20,700  children  6 months  to  5 
years  of  age  had  blood  lead  lev- 
els greater  than  25  jxg/dl,  and 
2,380,600  (17%  of  preschool  age 
children)  were  above  15  pg/dl.37 
Even  at  low  blood  levels  of  lead, 
various  neurological  and  en- 
zyme processes  are  impaired. 
Some  central  nervous  system 
effects  have  been  observed  at 
levels  below  15  fxg/dl.35  Even  ex- 
tremely low  levels  of  lead  can 
lead  to  lower  intelligence  of  a 
child,  to  deficits  in  verbal  and 
auditory  processing  and  behav- 
ior disorders,  to  increased  dis- 
tractibility  and  daydreaming,  to 
a lack  of  persistence  and  organi- 
zation and  to  the  inability  to  fol- 
low directions.3839  A major  fol- 
low-up study  has  shown  that 
through  age  18,  early  lead  ex- 


posure is  associated  with  school 
failure  and  diminished  cognitive 
functioning.40 

Sources  of  lead  exposure  in- 
clude industrial  contamination, 
leaded  paint,  leaded  gasoline, 
ceramics,  household  dust  and 
soil,  lead  soldered  pipes,  water, 
and  tinned  food.  Lead  does  not 
degrade  in  the  environment,  but 
becomes  dust,  making  it  easier 
to  ingest.  Fetal  or  early  postna- 
tal exposure  results  in  neuro- 
biological  delay  or  deficits,  es- 
pecially in  situations  of  biologi- 
cal risk  or  social  disadvantage. 
Children  of  all  socio-economic 
and  geographic  groups  are  at 
risk,  though  urban  environments 
with  pre-World  War  II  housing 
and  residence  near  major  roads 
or  industrial  sites  provide  more 
sources  of  lead  exposure  than 


others.  Of  all  environmental 
pollutants,  lead  is  especially  of 
concern  in  that  the  amount  at 
which  verifiable  poisoning  takes 
place  differs  very  little  from  the 
amount  found  in  most  commu- 
nities.34 

It  is  a silent  condition  without 
signs  and  symptoms  until  the 
level  becomes  extremely  high, 
resulting  in  hospitalization.  Pri- 
mary prevention  requires  elimi- 
nation of  additional  lead  in  the 
environment.  Lead  abatement 
programs,  including  soil  and 
dust  removal  in  high  risk  areas, 
exist  in  a few  states.  Secondary 
prevention  requires  mandatory 
screening  to  determine  what 
lead  level  each  child  sustains 
and  environmental  or  therapeu- 
tic interventions  for  those  at 
greater  risk. 


Figure  8.  Blood  Lead  Levels  by  Race  and  Age,  1976-1980 
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From:  Mahaffey  KR,  et  al.,  1982. 
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Child  Abuse  and  Neglect 

In  1986,  over  a million  chil- 
dren were  reported  to  have  been 
physically,  sexually,  or  mentally 
abused  or  neglected,  as  reported 
in  the  Study  of  National  Inci- 
dence of  Child  Abuse  and  Ne- 
glect. There  was  no  significant 
difference  between  males  and 
females  in  neglect.  Females, 
however,  were  sexually  abused 
at  5 times  the  rate  for  males. 
Families  with  4 or  more  children 
were  more  at  risk  for  child  abuse 
and  neglect,  but  neither  race  and 
ethnicity,  nor  urban,  suburban, 
or  rural  residence  had  any  sig- 
nificant impact  on  the  incidence 
of  maltreatment.41  Child  abuse 
and  neglect  are  found  across  all 
socio-economic  levels. 

Sixty-nine  percent  of  the 
abused  and  neglected  children 
are  under  age  5,  resulting  in  lan- 
guage impairment  as  one  of  the 
major  consequences  of  this 
phenomenon.42  Abused  and  ne- 
glected children  show  various 
behavioral  and  physiological 
problems  as  well  as  academic 
impairment.  Often  they  are  ag- 
gressive and  distractible  and 
have  poor  self-control.43  Many 
suffer  depression  and  low  self 
esteem,  all  of  which  can  result  in 
learning  problems.  Limited 
stimulation  from  the  parents 
may  result  in  a delay  of  cognitive 
development.  An  average  dif- 
ference of  20  IQ  points  can  be 
found  between  abused/ne- 
glected and  normally  treated 
children.43 

Child  abuse  is  often  measured 
through  intentional  injuries  in 
childhood.44  In  a study  of  inci- 
dence rates  of  intentional  inju- 
ries from  1979-1982  in  14  com- 
munities of  Massachusetts,  with 
populations  of  100,000  or  less, 
in-patient  and  emergency  hos- 
pitalizations were  measured  by 
Guyer  et  al.45  Their  findings  were 


Figure  9.  Blood  Lead  Levels  in  Children  6 Mo.  - 5 Yr  by  AnnualFamily 
Income  and  Place  of  Residence 
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From:  Mahaffey  KR,  et  al.,  1982 


Figure  10.  Relation  of  Dentin  Lead  Levels  to  Various  Academic  Outcomes 


From:  Needleman  et  al.,  1990.  Based  on  132  children  studied  from  ages  7-18. 
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that  intentional  injuries  make  up 
3.4%  of  all  injuries  in  children, 
leading  to  9.8%  of  the  hospital- 
izations and  15.7%  of  injury  re- 
lated deaths.  The  incidence  of 
child  battering  was  highest  in 
children  under  5.  Of  the  736 
cases  studied,  30  children  were 
found  to  have  been  hospitalized 
twice  with  intentional  injuries. 

Malnutrition 

Malnutrition  is  not  separable 
from  other  poverty  conditions. 
Prenatal  malnutrition  is  gener- 
ally measured  by  birth  weight, 
length,  and  head  circumference 
at  birth.  In  astudy  of  1600  mater- 
nal-child pairs,  life  style,  in- 
cluding drugs,  smoking  and  al- 
cohol use  were  also  found  to 
affect  dietary  intake  and  to  have 
a cumulative  effect  on  birth 
weight.46  Fetal  malnutrition  af- 
fects from  3 to  10%  of  births.47 


Nutritional  deprivation  to 
the  brain  at  critical  peri- 
ods, such  as  the  brain 
growth  spurt  from  12  to  24 
weeks  gestation,  is  unlikely 
to  be  reversible. 


Certain  effects  of  nutritional 
deprivation  are  reversible,  and 
some  irreversible.  Nutritional 
deprivation  to  the  brain  at  criti- 
cal periods,  such  as  the  brain 
growth  spurt  from  1 2 to  24  weeks 
gestation,  is  unlikely  to  be  rever- 
sible. Once  the  time  for  a partic- 
ular aspect  of  cell  growth  has 
passed,  nothing  can  be  done  to 
regain  it.48  Malnourished  children 
are  deprived  of  energy  sources, 
consequently  impairing  their 
ability  to  interact  actively  with 
the  environment.  The  apathy 
resulting  from  protein  - calorie 
deficiencies  leads  to  a decrease 
in  acquisition  and  processing  of 
information,  as  well  as  to  a de- 
crease in  general  curiosity. 


However,  if  programs  are  in- 
stituted to  counteract  malnutri- 
tion, children  are  resilient  in 
their  ability  to  recover  from  ear- 
lier deprivation,  except  for  the 
brain  damage  noted  above  that 
occurs  only  during  a short  pe- 
riod in  gestation.49  Not  only  can 
improved  nutrition  redress  past 
undernutrition,  but  enriched 
environmental  stimulation  can 
also  have  a beneficial  effect  in 
overcoming  learning  deficits.  As 
some  studies  show,  undernour- 
ished children  often  have  a re- 
duced head  circumference  sug- 
gesting smaller  brain  size,  but 
they  do  not  always  show  intel- 
lectual impairment.50  Morgan 
notes  that  the  reason  often  given 
is  that  environmental  stimula- 
tion appears  to  be  able  to  over- 
come the  learning  deficits  re- 
sulting from  a small  brain  size.48 


The  combination  of  nutritional 
supplementation,  such  as  that 
of  the  WIC  program,  and  envi- 
ronmental enrichment  such  as 
that  provided  in  Educational  Day 
Care  have  been  shown  to  coun- 
teract some  of  the  effects  of 
malnutrition. 

Strategies  for  Prevention 

While  recognizing  that  pov- 
erty and  deprivation  contribute 
to  many  of  these  conditions,  we 
asked  what  can  be  done  to  pre- 
vent risk  of  learning  limitation, 
and  for  those  already  born,  what 
can  be  done  to  ameliorate  the 
condition. 

Prevention  of  low  birth  weight 
lies  mainly  in  access  for  all  to 
early  and  informative  prenatal 
care.  Basic  components  of  pre- 
natal care  include  individual  risk 
assessment,  promotion  of 


Figure  11.  Child  Maltreatment  Rates  (per  1,000  children)  by  Type  of 
Maltreatment  and  Age,  1986 
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From:  US  Department  of  Health  and  Human  Services,  1988. 
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healthy  practices,  social  sup- 
port, and  medical  intervention 
and  follow-up.  The  Public  Health 
Service  Expert  Panel  on  the  Con- 
tent of  Prenatal  Care,  198951, 
recommended  more  focused 
care  for  high  risk  women,  in- 
cluding social  support,  and  less 
for  those  less  at  risk  who  also 
have  an  intact  support  system. 
They  also  emphasize  precon- 
ceptional  care  (before  any 
pregnancy),  and  inter- 
conceptional  care  so  that  every 
woman  is  in  the  best  possible 
health  before  pregnancy.  The 
idea  of  preconceptional  care 
reinforces  the  importance  of 
school-age  health  education, 
both  for  health  promotion  and 
to  reduce  high  risk  behavior. 

Efforts  to  improve  the  out- 
comes of  infants  born  too  early 
or  too  small  have  focused  on 
cognitively  stimulating  infant 
day  care  with  parent  involve- 
ment. The  UCLA  Infant  Studies 
Project  emphasized  encourage- 
ment and  enhancement  of  par- 
ent-child interaction,  providing 
weekly  meetings  of  staff  with 
parents  and  infants  over  a pe- 
riod of  38  months.  The  result 
was  an  encouraging  gain  of  12.9 
points  of  the  experimental  group 
of  low  birth  weight  children  over 
the  LBW  Control  Group  in  the 
McCarthy  Scale  of  Children's 
Abilities.  This  meant  they  were 
able  to  catch  up  with  the  normal 
birth  weight  control  children.52 

The  Infant  Health  and  Devel- 
opment Project  (1990)  was  an 
eight  site  study  including  985 
LBW  infants  randomly  assigned 
to  an  experimental  group  who 
had  pediatric  follow-up  and  an 
educational  curriculum  includ- 
ing family  support,  or  to  a con- 
trol group  with  only  pediatric 
follow-up.  This  project  demon- 
strated that  intensive  interven- 
tion effort  during  the  first  three 


years  of  life  can  improve  IQ 
scores  at  36  months  by  an  aver- 
age of  6.6  points  for  those  born 
under  1500gand  13.2  points  from 
those  born  at  1500-2500g.53 

Another  project  was  specifi- 
cally targeted  to  poor  single 
teenage  mothers  whose  infants 
were  at  high  risk  for  intellectual 
impairment.  The  experimental 
group  children  were  enrolled  in 
educational  day  care  from  6-12 
weeks  of  age  to  54  months  for  5 
days  a week  and  50  weeks  a year. 
By  54  months,  the  experimental 
group's  IQ  scores  were  in  the 
normal  range,  and  10  points 
higher  than  a control  group. 
Especially  notable  were  children 
of  mentally  retarded  mothers  in 
the  experimental  group,  who 
scored  22  points  higher  than 
control  children  of  retarded 
mothers.  In  addition,  "by  the  54 
month  evaluation,  mothers  in 
the  experimental  group  were 
significantly  more  likely  to  have 
graduated  from  high  school  and 
be  self-supporting  than  were 
mothers  in  the  control  group."54 


. . . some  of  the  disadvan- 
tages of  poverty  and  low 
birth  weight  and  even  men- 
tal retardation  of  the  mother 
can  be  mitigated  and  intel- 
lectual impairment  avoided 
by  attention  to  the  cognitive 
development  of  young  chil- 
dren. . . 


All  of  these  significant  stud- 
ies indicate  that  some  of  the  dis- 
advantages of  poverty  and  low 
birth  weight  and  even  mental 
retardation  of  the  mother  can 
be  mitigated  and  intellectual 
impairment  avoided  by  atten- 
tion to  the  cognitive  develop- 
ment of  young  children,  in  con- 
junction with  social  support  of 
their  families.  Programs  that 


strengthen  the  family,  enhance 
mother-infant  interaction,  and 
provide  early  stimulation  from 
zero  to  three  have  dramatic  ef- 
fects not  only  on  the  educational 
achievement  of  the  child,  but 
often  on  the  self-esteem  and 
capacity  of  the  mother. 

School  health  education  to- 
ward a sound  mind  in  a sound 
body  is  imperative  not  only  for 
young  people  in  their  role  as 
students,  but  for  them  as  the 
parents  they  will  be.  Behavior  in 
pregnancy  has  an  impact  on  the 
resulting  child.  The  message 
must  go  out  that  "It  matters  what 
you  do." 

Integration  of  these  studies  of 
risk  factors  for  learning  impair- 
ment has  suggested  some  strat- 
egies for  prevention.  The  fol- 
lowing is  a schematic  represen- 
tation of  those  preventive  ac- 
tivities noted  in  the  separate 
sections  of  this  review. 

Recommendations 

In  Education: 

*Vigorous  health  education  K 
to  12,  including  self  care,  nutri- 
tion, substance  abuse,  and  sex 
education. 

Reproductive  health  educa- 
tion integrated  with  self-esteem, 
decision-making,  and  accessible 
contraception  to  decrease 
sexual  risk-taking  and  unwanted/ 
unintended  pregnancies. 

*Expansion  of  comprehensive 
community-based  early  child- 
hood programs  in  compliance 
with  Public  Law  99-457,  Part  H. 

In  Pregnancy  and  at  Birth 

^Informative  health  care  for 
all  women  before  and  between 
pregnancies,  including  preven- 
tive and  contraceptive  services. 

Comprehensive  risk-re- 
sponsive prenatal  care  for  all 
pregnant  women. 
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*Prevention  campaigns  to 
address  all  substances  affecting 
mothers  and  children  - tobacco, 
alcohol,  and  illicit  drugs. 

* Accessible,  effective  pro- 
grams for  women  using  illicit 
drugs. 

* Enriched,  intensive,  early 
childhood  programs  for  infants 
affected  by  drugs,  alcohol  and 
abuse,  and  their  parents. 

In  Early  Childhood 

*Flexible  family-centered 
early  childhood  programs 
widely  available  in  all  communi- 
ties. 

*Extension  and  strengthening 
of  successful  maternal  and  child 
health  nutrition  programs. 

^Comprehensive  attention  to 
the  primary  prevention  of  lead 
poisoning  and  the  identification 
of  all  children  with  lead  burdens. 

In  Society  at  Large 

*SocietaI  commitment  to  ad- 
dress the  unmet  health  and  de- 
velopment needs  of  young  chil- 
dren and  their  parents. 

*Societal  commitment  to  di- 
minish poverty  and  its  special 
damages  to  children. 


References 

1 KochanekTT,  KabakoffRI,  LipsittLP: 
Early  detection  of  handicapping 
conditions  in  infancy  and  early  child- 
hood: Toward  a multivariate  model.  J 
of Appl  and  Dev  Psych  1987;8:411-420. 

2 Breslau  N,  Klein  N,  Allen  L:  Very  Low 
Birthweight:  Behavioral  Sequelae  at 
Nine  Years  of  Age.  J of  Am  Acad  of 
Child  and  Adolesc  Psych  1988; 
27(5):605-613. 

3 Cohen  S:  The  Low  Birthweight  Infant 
and  Learning  Disabilities:  In  M Lewis 
(Ed),  Learning  Disabilities  and  Pre- 
natal Risk,  Urbana  and  Chicago:  Uni- 
versity of  Illinois  Press,  1 986: 153-193. 

4 Eilers  BL,  Desai  NS,  Wilson  MA, 
Cunningham  MD:  Classroom  Perfor- 
mance and  Social  Factors  of  Children 
with  Birth  Weights  of  1250  Grams  or 
Less:  Follow-up  at  5 to  8 Years  of  Age. 


Pediatrics  1986;  77(2):  203-208. 

5 Lefebvre  F,  Bard  H,  Veilleux  A,  Martel 
C:  Outcome  at  School  Age  of  Children 
with  Birthweights  of  1000  Grams  or 
Less.  Devmtl  Med  and  Child  Neurol 
1988;  30:170-180. 

6 Nickel  RE,  Bennet  FC,  Lamson  FN: 
School  Performance  of  Children  with 
Birth  Weights  of  lOOOg  or  Less.  Am  J 
Dis  of  Child  1982;  136:105. 

7 Stephenson,  MB,  Roach  MA,  Leavitt 
LA,  Miller  JF,  Chapman  RS:  Early  Re- 
ceptive and  Productive  Language 
Skills  in  Pre-term  and  Full-term  8- 
Month  Old  Infants.  J Psycholinguis  Res 
1988;  17(2):  169-1 83. 

8 Vohr  BR,  Carcia  Coll  C:  Neuro- 
developmental  and  school  perfor- 
mance of  very  low  birth  weight  in- 
fants: aseven  year  longitudinal  study. 
Pediatrics  1985;  76(3):345-350. 

9 A Maternal  and  Child  Health  Data 
Book  for  the  State  of  Rhode  Island 
1983-1987.  R1  Dept  of  Health,  Div  of 
Family  Health,  Epidemiology  Unit, 
1989. 

10  Vohr  BR:  Screening  the  young  infant 
for  neurologic  and  developmental 
disabilities.  In  Prevention  of  Devel- 
opmental Disabilities,  Pueschel  SM, 
Mulick  JA  (eds).  Baltimore:  Paul 
Brookes  1990:227-237. 

11  Newman  LF:  Parents'  Perceptions  of 
Their  Low  Birth  Weight  Infants. 
Paediatrician  1980;  9:182-190. 

12  Sigman  M,  Cohen  SE,  Beckwith  L, 
Parmelee  A:  Social  and  Familial  Influ- 
ences on  the  Development  of  Pre- 
term Infants.  JPed  Psych  1981 ; 6(1):  1- 
3. 

13  Aylward  GP,  Pfeiffer  SI,  Wright  A, 
Verhulst  SJ:  Outcome  studies  of  low 
birthweight  infants  published  in  the 
last  decade:  A meta  analysis.  J ofPed 
1989;  115:515-520. 

14  Abel  EL:  Smoking  During  Pregnancy: 
a Review  of  Effects  on  Growth  and 
development  of  Offspring.  Human  Biol 
1980;52  (4):593-625. 

15  Stjernfeldt  M,  Berglund  K.  Linidsten 
J,  Ludvigsson  J:  Maternal  Smoking 
During  Pregnancy  and  Risk  of  Child- 
hood Cancer.  Lancet  1986;  June 
14:1350-1352. 

16  Streissguth AP:Smokingand Drinking 
During  Pregnancy  and  Offspring 
Learning  Disabilities,  in  M Lewis  (Ed), 
Learning  Disabilities  and  Prenatal 
Risk:  Urbana  and  Chicago:  University 
of  Illinois  Press  1986:  28-67. 

17  Abel  E,  Sokol  R:  Incidence  of  Fetal 
Alcohol  Syndrome  and  Economic 
Impact  of  FAS-Related  Anomalies. 


Drug  and  Alcoh  Dep  1987;  19:51-70. 

18  Ernhart  CB,  Wolf  A,  Linn  P,  Sokol  R, 
Kennard  M,  Filipovich  H:  Alcohol- 
Related  Birth  Defects  Syndromal 
Anomalies,  Intrauterine  Growth  Re- 
tardation, and  Neonatal  Behavioral 
Assessment.  Alcoholism:  Clinical  and 
Experimental  Research  1985;  9(5):447- 
53. 

19  Thompson  AD,  Pratt  OE.Jeyasingham 
M,  Shaw  GK:  Alcohol  and  Brain 
Damage.  Human  Toxocol  1988; 
7(5):455-63. 

20  Hoyseth  KS,  Jones  PJ:  Minireview: 
Ethanol  Induces  Teratogenesis: 
Characterization,  Mechanisms  and 
Diagnostic  Approaches.  Life  Sciences 
1989;  44:643-49. 

21  Weston  D,  Ivins  B.ZuckermanB,  Jones 
C,  Lopez  R:  Drug-Exposed  Babies: 
Research  and  Clinical  Issues.  Zero  to 
Three  1989;  9(5):  1-8. 

22  Coustan  DR,  Carr  SR:  Cocaine  use 
during  pregnancy.  R I Med  J 1990; 
73:249-252. 

23  Chasnoff  IJ,  Griffin  Dr,  MacGregor  S, 
Dirkes  K,  Burns  KA:  Temporal  Pat- 
terns of  Cocaine  Use  in  Pregnancy. 
JAMA  1989;  26 1(1 2):  174 1-1 744. 

24  Cherukuri  R,  Minkoff  H,  Feldman  J, 
Parekh  A,  Glass  L:  A Cohort  Study  of 
Alkaloidal  Cocaine  ("Crack")  in 
Pregnancy.  Obstet  Gynecol  19888; 
72(2):  147-152. 

25  Koberczak  TM,  Thornton  JC, 
Bernstein  J,  Kandall  SRL  Impact  of 
Maternal  Drug  Dependency  on  Birth 
Weight  and  Head  Circumference  of 
Offspring.  Am  J Dis  of  Child  1987; 
141:1163-1167. 

26  Keith  LG,  MacGregor  S,  Friedell  S, 
Rosner  M,  Chasnoff  I,  Sciarra  JJ: 
Substance  Abuse  in  Pregnant  Women: 
Recent  Experience  at  the  Perinatal 
Center  for  Chemical  Dependence  of 
Northwestern  Memorial  Hospital. 
Obst  Gynecol  1989;  73(5):715-720. 

27  Zuckerman  B,  Frank  DA,  Hingson,  R, 
Amaro  H,  Levenson  SM,  Kayne  H, 
Parker  S,  Vinci  R,  Aboagyye  K,  Fried 
LE,  Cabral  H,  Timperi  R,  Bauchner  H: 
Effects  of  Maternal  Marijuana  and 
Cocaine  Use  on  Fetal  Growth.  N Engl 
J Med  1989;  320(1 2):762-768. 

28  Kaye  K,  Elkind  L,  Goldberg  D,  Tytun 
A:  Birth  Outcomes  for  Infants  of  Drug 
Abusing  Mothers:  NY State  J Med  1 989; 
89:256-61. 

29  MacGregor  SN,  Keith  LG,  Chasnoff  IJ, 
Rosner  MA,  Chisum  GM,  Shaw  RN, 
Minguo  JP:  Cocaine  Use  During 
Pregnancy:  Adverse  Perinatal  Out- 
come. Am  J Obstet  Gynecol  1987; 


June,  1991-Vol.  74 


261 


157:686-90. 

30  Pettiti  DB,  Coleman  C:  Cocaine  and 
the  Risk  of  Low  Birth  Weight.  Am  J Pub 
Health  1990;80(l):25-28. 

31  Gray  DB,  Yaffe  SJ:  Prenatal  Drugs  and 
Learning  Disabilities:  In  M Lewis  (Ed), 
Learning  Disabilities  and  Prenatal 
Risk,  Urbana  and  Chicago:  University 
of  Illinois  Press  1986;  3-18. 

32  Frank  DA,  Zuckerman  BS,  Amarop  H, 
Aboagye  K,  Bauchner  H,  Cabral  H, 
Fried  L,  Hingson  R,  Kayne  H,  Levenson 
SM,  Parker  S,  Reece  H,  Vinci  R:  Co- 
caine Use  During  Pregnancy:  Preva- 
lence and  Correlates.  Pediatrics  1988; 
82(6):888-895. 

33  Lifshitz  M,  Wilson  G,  O'Brian  SE, 
Desmond  M:  Factors  Affecting  Head 
Growth  and  Intellectual  Functioning 
in  Children  of  Drug  addicts.  Pediatrics 
1985;  75(2)  269-274. 

34  Belinger  D:  Prenatal/Early  Postnatal 
Exposure  to  Lead  and  Risk  of  Devel- 
opmental Impairment.  In  Research  in 
Infant  Assessment,  Paul  NW  (ed). 
Birth  Defects:  Original  Article  Series 
1989;  25(6):73-97. 

35  Mushak  P,  Davis  JM,  Crocetti  AF, 
Grant  LD:  Prenatal  and  Postnatal  Ef- 
fects of  Low-level  Lead  Exposure:  In- 
tegrated Summary  of  a Report  to 
the  US  Congress  on  Childhood  Lead 
Poisoning.  Envir  Res  1989;  50:11-36. 

36  US  Agency  for  Toxic  Substances  and 
Disease  Registry:  The  Nature  and 
Extent  of  Lead  Poisoning  in  Children 
in  the  United  States:  A Report  to 
Congress.  US  Pub  Health  Serv,  SU 
Dept  Health  and  Hmn  Serv,  Atlanta, 
GA  30333,  1988. 

37  NHANES  II:  Health  and  Nutrition  Ex- 
amination Survey,  1976-1980:  Hema- 
tology and  Biochemistry  Data  Tape 
Catalog  Number  5411.  Nat  Ctr  Health 
Stats,  Hyattsville,  MD  1982. 

38  Needleman  H,  Gunnoe  C,  Reed  R, 
Peresie  H,  Maher  C,  Barrett  P:  Defi- 
cits in  Psychologic  and  Classroom 
Performance  of  Children  with  El- 
evated Dentine  Lead  Levels.  N Engl  J 
Med  1989;  300(13):  689-695. 

39  SchroederSR,HawkB(1987):Psycho- 
Social  Factors,  Lead  Exposure,  and 
IQ.  In  Toxic  Substances  and  Mental 
Retardation:  Neurobehavioral  Toxi- 
cology and  Teratology,  Schroeder  SR 
(ed),  1987. 

40  Needleman  HL,,  Schell  A,  Bellinger  D, 
Leviton  A,  Allred  ENL  The  Long-term 
Effects  of  Exposure  to  Low  Doses  of 
Lead  in  Childhood.  An  1 1-year  Follow- 
up Repr.  jV  Engl  J Med  1990;  322(2):83- 
88. 


262 


41  National  Center  on  Child  Abuse  and 
Neglect:  Study  of  National  Incidence 
and  Prevalence  of  Child  Abuse  and 
Neglect:  1988.  Children's  Bureau,  US 
Dept  Health  and  Human  Services, 
Washington  DC  1988. 

42  Fox  L,  Long  S,  Langlois  A:  Patterns  of 
Language  Comprehension  Deficit  in 
Abused  and  Neglected  Children.  J 
Speech  Hearing Disor  1 988;  53:239-244. 

43  Wolfe  D:  Child  Abuse-Implications  of 
Child  development  and  Psychopa- 
thology. Newbury  Park:  Sage  Publi- 
cations Inc.,  1987. 

44  Morbidity  and  Mortality  weekly  Re- 
port (MMWR):  Fatal  Injuries  to  Chil- 
dren - United  States  1986.  Waltham: 
Mass  Med  Soc  1990;  39(26):442-445. 

45  Guyer  B,  Lescolier  I,  Gallagher  S, 
Hausman  A,  Azzara  CV:  Intentional 
Injuries  among  Children  and  Adoles- 
cents in  Massachusetts.  NEJM  Dec  7 
1989;  32 1(23):  1584-9. 

46  Hingson  R,  Albert  JJ,  Day  N,  Dooling 
E,  Kayne  H,  MorelockS,  Oppenheimer 
E,  Zuckerman  B:  Effects  of  maternal 
drinking  and  marijuana  use  on  fetal 
growth  and  development.  Pediatrics 
1982;  70(4):539-546. 

47  Metcoff  J,  Klein  ER,  Nichols  BL  (eds): 
Nutrition  of  the  Child:  maternal  nu- 
tritional status  and  fetal  outcome. 
Am  J Clin  Nutrit  1981;  34(4):  Supple- 
ment: 653-817. 

48  Morgan  BLG:  Nutrition  and  Brain  De- 
velopment In  Prevention  of  De- 
velopmental Disabilities,  Pueschel 
SM,  Mulic  JA  (eds).  Baltimore  MD: 
Apul  H.  Brookes  Pub  Co  1990;  261- 
286. 

49  Winick  M,  Meyer  KK,  Harris  RC:  Mal- 
nutrition and  environmental  enrich- 
ment by  early  adoption.  Science  1957; 
190:1173-1175. 

50  Winick  M:  Malnutrition  and  Brain 
Development.  NY  Oxford  U Press 
1976. 

51  Caring  for  our  Future:  The  Content  of 
Prenatal  Care:  A Report  of  the  Public 
Health  Service  Expert  Panel  on  the 
Content  of  Prenatal  Care.  Washington 
DC:  Pub  Health  Serv,  Dept  Health  and 
Hmn  Ser,  1989. 

52  Rauh  VA,  Achenbach  TM,  Nurcombe 
B,  Howell  CT,  Teti  DM:  Minimizing 
Adverse  Effects  of  Low  Birth  weight: 
Four  Year  Results  of  an  Early  Inter- 
vention. Child  Dev  1988;  59(3):544- 
553. 

53  Infant  Health  and  Development  Pro- 
gram: Enhancing  the  Outcomes  of 
Low  Birth  Weight,  Premature  Infants: 
A Multisite,  Randomized  Trial.  JAMA 


1990;  263(22):3035-3042. 

54  Martin  SL,  Ramey  CT,  Ramey  S:  The 
Prevention  of  Intellectual  Impairment 
in  Children  of  Impoverished  Fami- 
lies: Findings  of  a Randomized  Trial 
of  Educational  Day  Care.  AM  J Pub 
Health  1990;  80(7):844-847. 

Acknowledgment 
This  article  is  adapted  from  the 
Report  "Every  Child  a Learner" 
published  by  the  Education 
Commission  of  the  States,  Den- 
ver, Colorado.  The  project  has 
benefited  from  advice  and  con- 
versation with  a number  of 
people.  Michele  Roach,  Julie 
Battel,  and  Aurelia  Reyna,  stu- 
dents at  Brown  University,  pro- 
vided research  assistance.  Ad- 
visors were  Dr  Thomas 
Kochanek  of  Rhode  Island  Col- 
lege, Jane  Griffin  and  Drs  Wil- 
liam Hollinshead  and  Peter 
Simon  of  the  Rhode  Island 
Department  of  Health,  Tom 
DiPippo  and  Dr  Betty  Matthieu 
of  the  Providence  School  De- 
partment, Profs  Lewis  P.  Lipsitt 
and  Ellen  Messer  of  Brown. 
Esther  Rogers  provided  excel- 
lent administrative  assistance. 
Despite  the  best  advice,  respon- 
sibility for  any  inaccuracy  is 
ours. 

♦♦♦ 


If  you  have  a concern  about 
the  competence,  well-being,  or 
ethical  judgment  of  a physician, 
please  write  or  call: 

Rhode  Island  Medical  Society 
106  Francis  Street 
Providence,  RI  02903 
331-3207 

RIMS'  experienced  peer  review 
committees  on  Competency, 
Impairment,  and  Mediation, 
offer  effective  and 
confidential  help. 
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This  book  has  a happy  ending. 


And  a happy  beginning. 
And  a happy  middle. 


A recent  survey  showed  90%  of  responding  physicians  were  satisfied  or  very  satisfied 
with  the  service  overall  from  HMO  Rhode  Island.  We  read  that  as  meaning 
they  think  we’re  working  hard  to  make  our  half  of  the  relationship  responsive 
to  their  needs.  We’d  do  the  same  for  you. 

And  while  we  could  give  you  many  good  reasons  to  join  HMO  Rhode 
Island’s  primary  care  physicians  and  specialists,  we  think  they  sound  even 
more  convincing  coming  from  the  physicians 
who  have  already  joined. 

So  call  Michael  Gerhardt,  at  (401)  274-6674, 
or  toll  free,  at  1-800-528-4141,  and  ask  him  to 
send  you  our  best-seller.  (And  our  research 
summary.) 


s think  they  sound  even 

UUA 

I (('RHODE** ISLAND))  I 

ItttU 

The  Ultimate  Health  Maintenance  Organization. 


There’s  more  to 
Portable  X-Ray  Service 
than  X-Rays. 

Yes,  our  main  business  is  to  provide  you  with  fast, 
efficient,  diagnostic  X-Ray  services,  but  we  have 
much  more  to  offer  . . . including  a staff  of 
people  who  really  care. 

• Diagnostic  X-Ray  Services  • Same  day  reporting 

• EKG  • 24  Hour  Service 

• Holter-Monitoring*  • Seven  days  a week 

• Ultrasound  Services*  * by  appointment  only 


We  service  the  entire  Greater  Rhode  Island  area: 

• Nursing  and  Convalescent  Homes  • Shut-ins  and  Private  Home  Patients 
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At  16  weeks,  alpha-fetopro- 
tein testing  and  amniocen- 
tesis can  identify  fetuses 
with  neurotubular  defects, 
and  can  be  helpful  in  iden- 
tifying Down's  syndrome 
and  other  genetic  disorders. 


Influences  which  operate 
during  pregnancy  or  at  delivery 
are  responsible  for  over  50%  of 
the  cases  of  mental  retarda- 
tion.1'3 For  many  of  these  condi- 
tions, we  have  interventions 
which  can  prevent  development 
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of  mental  retardation  or  learn- 
ing disabilities.  However,  timely 
recognition  of  such  damaging 
conditions  is  a prerequisite.  In 
addition,  many  of  the  family  and 
social  influences  which  lead  to 
development  of  learning  dis- 
abilities or  mental  retardation 
postnatally  can  be  recognized 
prior  to  the  birth  of  an  infant. 
For  some,  interventions  are 
more  effective  if  started  with  the 
family  prior  to  the  birth  of  the 
infant. 

This  article  reviews  the  major 
causes  of  mental  retardation  and 
learning  disabilities  that  oper- 
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ate  prior  to  conception  or  dur- 
ing the  prenatal  period  (see  table 
1)  and  discusses  interventions 
available  for  these  conditions. 
We  present  our  experience  in 
developing  a coordinated  com- 
munity based  program  in  the 
Blackstone  Valley,  the  impact  of 
those  same  services  on  perinatal 


ABBREVIATIONS  USED: 
AFDC:  Aid  to  Families  with 
Dependent  Children 
BVPN:  Blackstone  Valley 
Perinatal  Network 
CPSP:  Comprehensive 
Prenatal  Services 
Program 

FAE:  Fetal  alcohol  effects 
FAS:  Fetal  Alcohol 
Syndrome 

IUGR:  Intrauterine  growth 
retardation 

IQ:  Intelligence  Quotient 
OTC:  Over  the  counter 
(medications) 

WIC:  Women,  infants, 
children 
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outcomes  in  our  community,  and 
make  recommendations  for  im- 
proving preconception  and  pre- 
natal services  to  prevent  neuro- 
developmental  disabilities  in 
Rhode  Island. 

Hereditary  Disorders 

Hereditary  disorders  and 
early  alterations  of  embryonic 
development  account  for  25  to 
40%  of  mental  retardation.1  Such 
disorders  include  inborn  errors 
of  metabolism  and  other  single 
gene  abnormalities,  chromo- 
somal aberrations  including 
Down's  Syndrome,  and  poly- 
genic family  syndromes.  About 
3%  of  newborns  are  affected  by 
genetic  defects,  although  not  all 
lead  to  compromised  mental 
ability.  Personal,  family,  and 
ethnic  factors  are  useful  for 
identifying  individuals  and 
couples  at  risk.  A previously  af- 
fected pregnancy,  a family  his- 
tory of  genetic  disease,  advanced 
maternal  age,  environmental  or 
work  exposures,  and  member- 
ship in  a high  risk  ethnic  group 
identify  those  requiring  genetic 
counseling  or  testing.4 

Rapid  advances  are  being 
made  in  understanding  the  hu- 
man genome,  and  in  developing 
tests  for  genetic  disorders. 
Chorionic  villous  sampling  now 
provides  information  by  the 
tenth  week  of  pregnancy;  its  use 
presupposes  the  entry  of  a 
woman  into  prenatal  care  by  6 to 
8 weeks  of  pregnancy.5  At  16 
weeks,  alpha-fetoprotein  testing 
and  amniocentesis  can  identify 
fetuses  with  neurotubular  de- 
fects, and  can  be  helpful  in  iden- 
tifying Down's  syndrome  and 
other  genetic  disorders. 

Although  recognition  of  ge- 
netic risk  during  early  pregnancy 
is  useful,  if  an  abnormality  is 
discovered,  it  commonly  pre- 
sents the  woman  with  difficult 
personal  and  ethical  decisions 
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regarding  the  pregnancy.  The 
provision  of  genetic  counseling, 
risk  assessment,  and  testing 
prior  to  conception  offers  fami- 
lies the  additional  options  of  not 
bearing  children,  artificial  in- 
semination, in-vitro  fertilization, 
surrogate  pregnancy,  and  adop- 
tion. It  also  provides  the  woman 
with  information  to  plan  other 
aspects  of  her  life,  such  as  pur- 
suing educational  or  vocational 
opportunities.6  Counseling  does 
lead  to  long-term  alteration  of  a 
couples  reproductive  decision- 
making.7 


The  provision  of  genetic 
counseling,  risk  assessment, 
and  testing  prior  to  concep- 
tion offers  families  the  ad- 
ditional options  of  not  bear- 
ing children,  artificial  in- 
semination, in-vitro  fertili- 
zation, surrogate  pregnancy 
and  adoption. 


Recognition  of  genetic  risk 
early  in  the  first  trimester  or 
before  pregnancy  is  essential  if 
the  family  is  to  be  offered  coun- 
seling, testing  or  interventions. 
As  this  field  matures,  we  will 
need  to  expand  the  resources 
available  in  Rhode  Island  for  ge- 
netic testing  and  counseling. 
Currently,  families  in  Rhode  Is- 
land may  experience  great  diffi- 
culty in  obtaining  proper  and 
timely  genetic  testing  and 
counseling  services  either  dur- 
ing pregnancy  or  before  con- 
ception because  of  financial 
barriers.  Many  preconception 
services  are  not  covered  by  the 
Family  Planning  Program  or  in 
most  instances  by  Medicaid. 
Even  with  these  limitations,  the 
low  income  population  may  have 
better  financial  access  to  genetic 
services  in  Rhode  Island  than 
women  with  private  insurance. 
During  pregnancy,  such  services 
are  made  available  to  low  income 


women  though  the  state  Medic- 
aid and  CPSP/RIte  Start  Pro- 
grams. 

Most  medical  insurance  pro- 
grams in  Rhode  Island  do  not 
provide  coverage  for  genetic 
counseling.  Many  do  not  pro- 
vide coverage  for  chorionic  vil- 
lous sampling  although  they  do 
cover  amniocentesis,  even 
though  early  care  for  a genetic 
defect,  including  use  of  chori- 
onic villous  sampling,  may  be 
less  expensive  than  when  test- 
ing is  delayed  until  amniocente- 
sis is  possible.  In  Rhode  Island, 
both  prenatal  and  preconcep- 


Table  1 . Preconception  and  Prenatal 
Causes  of  Mental  Retardation  and 
Learning  Disabilities 

I.  Causes  Amenable  to  Preconception, 
or  Preconception  and  Prenatal 
Intervention 

A.  Reproductive  Decisions 
Unwanted  or  unplanned  pregnancy 
Hereditary  and  genetic  disorders 
Age  extremes 

B.  Maternal  (or  Paternal)  Habits 
Inadequate  nutritional  status 
Smoking 

Alcohol  use 
Substance  abuse 

C.  Medical  and  Psychiatric  Disorders 
Maternal  infections  or  infectious 

susceptibility 

Chronic  diseases  and  medication 
use 

Maternal  or  paternal  psychiatric 
disorders 

D.  Family  Dysfunction 
Family  violence 
Family  neglect 

Inadequate  parentingcompetency 
E Social  Deprivation  or  Dysfunction 
Inadequate  subsistence  resources, 
homelessness 

Inadequate  understanding  of  and 
access  to  health  care 
Inadequate  knowledge  about 
reproduction  and  family 
planning 

Inadequate  knowledge  about 
family  life  skills 
Toxic  work  environment 
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tion  availability  of  genetic  test- 
ing and  counseling,  including 
chorionic  villous  sampling, 
should  be  assured  through  vol- 
untary or  legislatively  mandated 
expansion  of  third  party  cover- 
age. 

Alcohol  and  Substance  Abuse 
A second  set  of  influences 
leading  to  mental  retardation 
and  learning  disorders  are  those 
that  damage  the  fetus  and  its 
central  nervous  system  either 
directly  or  through  effects  that 
promote  premature  delivery  or 
intrauterine  growth  retardation. 
Most  prominent  among  these 
causes  are  alcohol,  cocaine,  and 
other  substance  abuse.89  Pre- 
scription and  over  the  counter 
drugs,  and  other  chemicals  to 
which  the  woman  may  be  ex- 
posed at  home  or  through  the 
workplace  also  may  directly 
damage  the  fetus.  The  amphet- 
amine family  of  substances,  in- 
cluding cocaine,  crack,  ice,  and 
drug  cocktails  containing  them 
may  directly  damage  the  fetus' 
brain,  or  lead  to  placental  inad- 
equacy, abruption,  or  prematu- 
rity which  in  turn  may  lead  to 
damage.10 


Ideally,  screening  for  alco- 
holism should  occur  before 
conception,  because  the 
nature  of  alcohol . . . is  such 
that  6 months  or  more  may 
be  required  to  attain  absti- 
nence . . . 


Although  it  has  not  received 
the  public  attention  given  to  the 
effects  of  crack  and  cocaine,  fe- 
tal exposure  to  alcohol  may  re- 
sult in  more  severe  and 
untreatable  defects  in  infants.11 
Fetal  alcohol  syndrome  is  the 
leading  preventable  cause  of 
mental  retardation  in  the  nation 
today.12  Studies  over  the  past  15 
years  suggest  that  there  is  no 


known  safe  level  of  exposure  to 
alcohol  during  pregnancy.  In  a 
study  of  predominant  middle 
class  white  married  women, 
even  moderate  drinking  was  as- 
sociated with  an  average  5 point 
decrease  in  IQ  and  a 3 fold  in- 
crease in  risk  of  an  offspring 
having  an  IQ  less  than  85. 13  The 
young  executive  woman  who  has 
a glass  of  wine  at  a business 
lunch,  another  at  the  end  of  the 
day,  and  a third  over  dinner  is 
exposing  her  fetus  to  significant 
risk  of  mental  retardation  and 
learning  disorders. 

Alcohol  use  as  well  as  alcohol 
abuse  is  of  concern  during  preg- 
nancy. To  be  most  effective, 
education  regarding  alcohol  use 
should  occur  early  in  the  first 
trimester  when  the  fetus  is  most 
susceptible.  Ideally,  screening 
for  alcoholism  should  occur 
before  conception,  because  the 
nature  of  alcohol  and  other 
substance  abuse  is  such  that  6 
months  or  more  may  be  required 
to  attain  abstinence,  and  sub- 
sequent relapses  can  be  ex- 
pected. 

To  be  of  value,  such  case 
identification  must  be  accom- 
panied by  availability  of  appro- 
priate treatment  programs. 
Many  alcohol  and  substance 
abuse  programs  are  based  on 
models  effective  for  white 
middle  class  men.  Women  with 
substance  abuse  problems  re- 
quire programs  which  provide 
safe  environments  specifically 
responsive  to  their  needs.  Inter- 
ventions useful  for  such  women 
include  counseling  about  asso- 
ciated problems  including  prior 
(or  current)  family  violence, 
such  as  physician  and  sexual 
abuse  during  the  woman's 
childhood,  eating  disorders,  and 
assistance  with  subsistence, 
educational,  and  vocational 
needs.  For  women  who  already 
have  children,  such  programs 
should  support  the  development 


of  the  women's  parenting  ability 
as  part  of  treatment  rather  than 
deferring  such  activity  until  af- 
ter completion  of  the  substance 
abuse  program. 

On  an  annual  basis,  we  can 
expect  at  least  30  infants  in 
Rhode  Island  to  be  born  with 
fetal  alcohol  syndrome  (FAS), 
and  another  45  to  50  with  fetal 
alcohol  effects  (FAE).811  Many 
individuals  with  FAS  or  FAE  are 
never  identified  because  the  ef- 
fects of  alcohol  often  are  not 
evident  at  birth.  Such  infants, 
particularly  those  with  FAS,  are 
usually  unable  to  live  indepen- 
dently in  society.  Virtually  all 
FAS  and  many  FAE  infants  can- 
not progress  beyond  a third  or 
fourth  grade  educational  level 
and  require  special  educational 
resources.  The  problems  they 
encounter  in  school  may  be  only 
the  beginning  of  a legacy  of 
problems  with  which  such  in- 
dividuals, and  the  societies  they 
live  in,  will  have  to  cope.  These 
infants  frequently  become 
problem  teenagers  and  as  adults 
become  homeless,  or  find  homes 
within  our  prisons  or  other  in- 
stitutions. The  total  lifetime  cost 
to  society  for  a fetal  alcohol 
damaged  infant  has  been  esti- 
mated at  1 .4  million  dollars.  Thus 
in  Rhode  Island,  we  annually 
accrue  a future  cost  of  between 
30  and  70  million  dollars,  ten 
times  the  long-term  cost  of  the 
state  early  retirement  program 
of  1990. 

The  maternal  and  child  as- 
pects of  the  impact  of  alcohol  in 
Rhode  Island  was  not  discussed 
in  either  the  1985  or  1987  stud- 
ies commissioned  to  assist  in 
planning  state  drug  and  alcohol 
efforts.  1415  However,  state 
agencies  have  begun  to  put  in 
place  funding  for  evaluation  and 
treatment  options.  Currently  the 
Rhode  Island  Division  of  Sub- 
stance Abuse  is  working  with 
others  in  the  state  to  establish  a 
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residential  facility  which  will  ac- 
cept women  accompanied  by 
their  infants.  Although  this  fa- 
cility will  help,  its  projected  12 
beds  will  be  filled  quickly  and 
will  not  fully  meet  the  need  of 
Rhode  Island  women.  Programs 
such  as  the  Eastman  House,  the 
Talbot  House,  and  other  services 
through  state-wide  and  commu- 
nity-based agencies  are  helping, 
and  in  some  cases  expanding,  to 
better  serve  this  population. 


The  problems  that  Fetal  Al- 
cohol Syndrome  children 
encounter  in  school  may  be 
only  the  beginning  of  a 
legacy  of  problems  with 
which  such  individuals,  and 
the  societies  they  live  in,  will 
have  to  cope. 


Substance  abuse  treatment 
agencies  must  manage  the  com- 
plexities of  multiple  state  and 
third  party  funding  sources. 
These  often  have  different  crite- 
ria, waiting  lists,  and  program 
objectives.  Coordination  of  the 
resources  available  from  the 
State  Departments  of  Human 
Services,  Health,  Education, 
Children  and  Their  Families,  and 
Mental  Health,  Retardation  and 
Hospitals  is  necessary  to  meet 
the  needs  of  substance  abusing 
women.  This  can  become  an 
overwhelming  task  for  the 
women  and  for  the  treatment 
agency  attempting  to  work  with 
them.  There  is  a need  in  Rhode 
Island  to  increase  coordination 
of  the  components  required  for 
effective  comprehensive  treat- 
ment of  such  women  and  their 
families. 

Cutbacks  or  restrictions  in 
the  growth  of  such  programs 
may  be  perceived  as  financially 
and  politically  cost  effective  in 
the  short  term,  but  carry  major 
long  term  liability  for  the  state. 
The  recent  development  of  ac- 


tive case  management  of  ser- 
vice provision  by  third  party 
carriers,  including  for  mental 
health  and  substance  abuse,  also 
may  restrict  availability  of  ser- 
vices. Where  inappropriately 
carried  out,  such  case  manage- 
ment may  be  effective  in  limiting 
costs  to  the  insurance  company. 
However,  the  ultimate  effect  of 
such  cost  saving  may  be  to 
transfer  both  initial  and  much 
higher  lifetime  costs  to  the  pub- 
lic sector  and  taxpayer.  There- 
fore the  state  needs  to  vigor- 
ously monitor  such  case  man- 
agement activities,  and  if  they 
are  found  to  be  barriers  to 
treatment,  they  should  be  regu- 
lated accordingly. 

Low  Birthweight 

There  are  a number  of  influ- 
ences that  lead  to  a low 
birthweight  delivery,  including 
premature  labor  and  intrauter- 
ine growth  retardation  (1UGR). 
In  1985,  6.7%  and  6.3%  of  all 
newborns  weighed  less  than 
2,500  grams  in  the  United  States 
and  Rhode  Island  respec- 
tively.1617 IUGR  increases  by  5 to 
10  fold  the  risk  of  long-term 
neurologic  disabilities  including 
lower  intelligence,  seizures  and 
cerebral  palsy,  as  well  as  learn- 
ing disabilities,  school  failure, 
and  behavior  problems,  in 
comparison  to  the  experience 
of  non-IUGR  infants.1819  Prema- 
ture delivery  not  accompanied 
by  IUGR  also  increases  the  risk 
of  such  morbidity,  with  the  risk 
increasing  dramatically  as 
birthweight  decreases  below 
2,000  grams. 20'21 

Psycho-social,  medical,  and 
obstetric  problems  all  contrib- 
ute to  the  occurrence  of  low 
birthweight  deliveries.22  Many  of 
those  with  IUGR  have  placental 
insufficiency  and  fetal  malnutri- 
tion as  a common  pathway.  Of 
note,  more  than  half  the  cases  of 
IUGR  are  linked  not  to  maternal 


medical  disease,  but  to  various 
maternal  behavioral  character- 
istics.23 Interventions  to  amelio- 
rate their  contribution  to  low 
birthweight  outcomes  is  a ma- 
jor goal  of  routine  prenatal  care. 

The  Institute  of  Medicine  in 
Preventing  Low  Birthweight 16 
supports  the  concept  of  the  pri- 
mary prevention  of  low 
birthweight.  The  Low  Birth- 
weight committee  suggested 
that  an  attempt  to  identify  and 
reduce  the  risks  to  pregnancy, 
particularly  the  risks  of  low 
birthweight,  is  worthwhile  and 
should  be  extended  into  the 
prepregnancy  period.  As  a fol- 
low-up to  this  report,  the  Expert 
Panel  on  the  Content  of  Prenatal 
Care  was  commissioned  by  the 
United  State  Public  Health  Ser- 
vice, Division  of  Maternal  and 
Child  Health,  and  the  National 
Institute  of  Child  Health  and  Hu- 
man Development.  Its  report, 
Caring  for  Our  Future:  The  Con- 
tent of  Prenatal  Care,24  also  em- 
phasized that  the  objectives  for 
prenatal  care  are  to  promote  the 
health  and  well  being  of  the 
women,  the  fetus  and  the  family. 
They  suggest  that  the  prenatal 
period  provides  an  opportunity 
to  look  beyond  pregnancy  and 
delivery  to  identify  the  re- 
sources essential  for  further 
healthy  development  of  parents 
and  infants. 


About  40%  of  births  in  the 
United  States  are  un- 
planned. 


Identification  is  a prerequisite 
to  intervention.  Therefore, 
comprehensive  risk  assessment 
is  required  to  guide  quality 
prenatal  care.  A number  of  risk 
factors  are  recognizable  before 
conception,  and  may  be  alter- 
able only  by  preconception  or 
interconception  interventions, 
including  the  planning  of  preg- 
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nancy  and  the  use  of  adequate 
birth  control. 25Such conditions 
are  exemplified  by  short  inter- 
pregnancy interval,  being  un- 
derweight or  otherwise  nutri- 
tionally compromised,  not  be- 
ing immunized  for  rubella,  or 
having  uncontrolled  chronic 
diseases  such  as  diabetes  or 
chronic  hypertension. 

About  40%  of  births  in  the 
United  States  are  unplanned.26 
Preterm  birth  and  1UGR  are  likely 
to  be  more  common  among 
women  with  unplanned  or  un- 
wanted pregnancies,  particu- 
larly when  associated  with  pov- 
erty.27 Therefore,  family  plan- 
ning programs  contribute  to  the 
reduction  of  the  prevalence  of 
mental  retardation  and  learning 
disabilities.  In  Rhode  Island, 
family  planning  services  are 
provided  through  private  phy- 
sician offices,  community  health 
centers,  free-standing  programs, 
and  hospital  outpatient  depart- 
ments. Comprehensive  assess- 
ment of  risks  to  future  pregnancy 
ordinarily  does  not  occur  as  part 
of  either  regular  family  planning 
visits,  or  as  part  of  pregnancy 
testing.  Approaches  to  such  risk 
assessment  have  been  devel- 
oped. For  example,  programs  in 
North  Carolina  use  a self-ad- 
ministered checklist  which  have 
been  shown  to  identify  an  aver- 
age 6.8  risks  per  women  when 
completed  at  a family  planning 
visit.28 

The  identification,  education, 
and  assistance  in  modifying  such 
risks  empowers  women  to  im- 
prove their  chances  of  having  a 
healthy  pregnancy  even  before 
conception.  The  Department  of 
Health  has  encouraged  such 
activities  and  should  consider  a 
major  statewide  campaign  to 
assist  primary  care  physicians 
and  obstetricians  in  all  practice 
settings  to  offer  preconception 
risk  assessment  at  appropriate 
contacts  with  women.  Such  op- 


portunities include  family  plan- 
ning visits  and  other  contacts 
such  as  college  entrance,  work, 
or  premarital  examinations. 

Other  risk  factors  for  low 
birthweight  become  evident 
only  during  pregnancy.  Effec- 
tiveness of  intervention  for  some 
is  improved  by  initiating  prena- 
tal care  early  in  the  first  trimes- 
ter. Improvement  of  nutritional 
status,  treatment  of  hyper- 
emesis, treatment  of  infections 
including  asymptomatic  bacte- 
ria, and  modification  of  highly 
stressful  family  or  work  condi- 
tions are  examples.  Other  con- 
ditions, such  as  placenta  previa 
or  abruption,  preeclampsia, 
gestational  diabetes,  isoimmu- 
nization, oligohydramnious, 
polyhydramnios,  and  preterm 
labor  may  not  occur  until  late  in 
pregnancy  and  require  ongoing 
assessment. 


Smoking  is  perhaps  the 
single  most  preventable  risk 
factor  for  low  birthweight 
delivery,  and  associated 
mental  retardation  and 
learning  disorders. 


Smoking  is  perhaps  the  single 
most  common  preventable  risk 
factor  for  low  birthweight  deliv- 
ery, and  associated  mental  re- 
tardation and  learning  disor- 
ders. About  14%  of  low 
birthweight  births  are  directly 
attributable  to  maternal  smok- 
ing.29 Ideally  women  should  be 
helped  to  stop  smoking  before 
conception;  however,  interven- 
tion as  part  of  prenatal  care 
should  be  available  and  offered 
to  every  pregnant  woman  who 
smokes.  While  approximately 
20%  of  women  stop  smoking  on 
their  own  during  pregnancy,  this 
can  be  increased  to  40-50%  by 
effective  programs.30  For  this 
reason,  the  Department  of 
Health  for  several  years  has  of- 


fered Rite  Start  reimbursement 
for  organized  smoking  cessation 
programs.  In  spite  of  this,  very 
few  programs  that  are  specifi- 
cally tailored  to  pregnant 
women  are  available  in  Rhode 
Island.  This  is  particularly  true 
for  women  with  household  in- 
comes less  than  half  of  the  fed- 
eral poverty  guidelines  (those 
eligible  for  Rite  Start  support  for 
smoking  cessation).  Prenatal 
providers  and  those  specializ- 
ing in  smoking  cessation  should 
collaborate  to  make  such  ser- 
vices readily  available  through- 
out the  state.  Means  of  certify- 
ing Rite  Start  reimbursement 
eligibility  for  individual  cessa- 
tion programs  (the  means  by 
which  most  women  stop  smok- 
ing), and  group  programs  should 
be  developed. 

Labor 

Influences  may  arise  during 
labor  which  lead  to  mental  re- 
tardation and  learning  disabili- 
ties. Although  commonly  per- 
ceived to  be  the  major  cause  of 
such  outcomes,  several  recent 
reviews  suggest  that  not  more 
than  10%  of  cases  are  due  to 
intrapartum  events  such  as  neo- 
natal asphyxia,  intracerebral 
bleeding  or  severe  metabolic 
disorders,  the  causal  pathways 
usually  implicated.3132  The  poor 
association  of  intrapartum  hy- 
poxia with  neurodevelopmental 
handicaps  in  children  is  re- 
flected in  the  fact  that  96.1%  of 
infants  with  5 minute  Apgar 
scores  of  0 to  3 will  be  of  normal 
intelligence.  Of  all  those  under 
2,500  grams  about  2%  are  esti- 
mated to  have  mental  retarda- 
tion caused  by  intrapartum  as- 
phyxia.32,33 

Intrapartum  hypoxia  and  ab- 
normal fetal  heart  rate  patterns 
occur  much  more  commonly 
among  fetuses  which  have  suf- 
fered chronic  placental  or  other 
vascular  insufficiency  prior  to 
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labor.  Acute  intrapartum  as- 
phyxia severe  enough  to  cause 
permanent  brain  damage  usu- 
ally is  accompanied  by  acute 
damage  to  multiple  other  organ 
systems  as  well.  In  the  absence 
of  such  damage,  it  is  likely  that  a 
neurodevelopmental  deficit  oc- 
curred due  to  an  antepartum 
rather  than  intrapartum  insult.34 


The  poor  association  of 
intrapartum  hypoxia  with 
neurodevelopmental  hand- 
icaps in  children  is  reflected 
in  the  fact  that  96.1%  of  in- 
fants with  5 minute  Apgar 
scores  of  0 to  3 will  be  of 
normal  intelligence. 


Even  with  proper  monitoring 
during  labor,  some  catastrophic 
intrapartum  events  such  as 
abruption,  cord  prolapse,  or  in- 
traventricular hemorrhage  may 
occur  resulting  in  permanent 
damage  to  the  infant.  Hospital- 
ization at  or  transfer  to  tertiary 
centers,  such  as  Women  and  In- 
fants Hospital,  of  women  with 
premature  rupture  of  mem- 
branes, preterm  labor,  or  other 
conditions  likely  to  result  in  a 
high  risk  delivery,  will  allow 
optimal  birth  management  and 
neonatal  intensive  care  unit 
availability.  These  may  decrease 
perinatal  morbidity,  including 
that  resulting  in  mental  retar- 
dation or  learning  disabilities. 

Postnatal  Causes 

In  addition  to  those  which  af- 
fect the  infant  prior  to  birth,  an 
additional  set  of  influences  can 
be  identified  which  if  not  rec- 
ognized and  treated  before  birth 
may  lead  to  the  development  of 
a learning  disorder  following 
birth.  These  factors  generally 
are  related  to  the  parent's  men- 
tal, emotional,  and  economic 
state  and  the  social  supports 
available  to  them.3536  Child 
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abuse,  neglect,  emotional  dep- 
rivation, non-organic  failure  to 
thrive,  and  lack  of  adequate 
parenting  during  infancy  and 
early  childhood  years  all  con- 
tribute to  a child  physically, 
emotionally,  or  maturationally 
unable  to  be  successful  in 
school. 

Family  violence  is  the  most 
dramatic  of  such  causes  and 
often  begins  even  before  the 
pregnancy.37  Battering  is  likely 
to  escalate  during  pregnancy, 
and  continue  after  delivery. 
Spousal  abuse  may  be  associ- 
ated with  abuse  of  children  by 
either  the  perpetrator  or  victim 
of  the  marital  violence.  These 
children  also  are  likely  to  suffer 
from  the  low  self  esteem,  de- 
pression, high  anxiety  and  alco- 
hol or  other  substance  abuse 
that  commonly  occurs  in  such 
families. 

Even  when  battered  women 
present  to  emergency  rooms 
following  abuse,  only  about  one- 
third  are  recognized  as  having 
suffered  such  abuse.  Identifica- 
tion of  victims  occurs  even  less 
frequently  during  routine  pre- 
natal office  visits.  Recognition 
must  be  accompanied  by  the 
availability  of  shelters  and  sup- 
port services  capable  of  pro- 
viding effective  interventions.  If 
these  are  used,  the  family,  or  the 
mother  by  herself,  may  be  more 
capable  of  providing  the  infant 
with  a safe  and  supportive  en- 
vironment, both  before  and  fol- 
lowing birth.38 

Other  family  dysfunction 
sometimes  associated  with 
neurodevelopmental  disabilities 
include  teenage  pregnancy, 
psychiatric  disability  in  a parent, 
and  lack  of  social  supports.  Af- 
fected families  are  at  high  risk  of 
being  unable  to  successfully 
parent  an  infant  with  resultant 
behavior  disorders,  poor  lan- 
guage skills,  and  poor  prepara- 
tion for  school.  Recent  re- 


views3940 have  found  that  com- 
prehensive care  programs  for 
multi-risk  families  are  expensive 
(cost  of  intervention  per  family 
of  approximately  $32,000)  but 
provide  considerable  financial 
savings  (approximately  $ 1 60,000 
per  family;  net  benefit  of 
$128,000). 

Currently,  we  have  a number 
of  programs  in  Rhode  Island 
which  provide  services  to  such 
families,  although  this  care  is 
often  not  coordinated  with  other 
agencies  and  health  care  givers. 
These  families  may  be  identified 


Table  1.  (cont.) 

II.  Causes  Active  During  Pregnancy 

A.  Genetic 

Chromosomal  errors  (eg,  Inborn 
errors  of  metabolism) 

Single  gene  disorders  (eg,  Down's 
syndrome) 

Polygenic  disorders 

B.  Toxic  Influences  on  Embryonic 
Development 

Alcohol 

Other  substance  abuse 
Prescription  and  OTC  drug  use 
Chemical  exposures  (work  or 
home) 

C.  Maternal  Infections 
Cytomegalovirus 
Toxoplasmosis 
Rubella 

D.  Prematurity,  Placental  Insuffi- 

ciency, Fetal  Malnutrition  and 
Intrauterine  Growth  Retardation 
Smoking 
Postmaturity 
Preeclampsia 

Abruption  and  previa  (including 
cocaine  induced) 

Multiple  pregnancy 
Autoimmune  diseases 
Rh  disease 

III.  Intrapartum  Causes 

(hypoxia-asphyxia ) 

Abruption 

Macrosomia  and  dystocia 
Abnormal  presentation 
Multiple  pregnancy 
Cord  prolapse 
Iatrogenic 
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initially  by  various  social  ser- 
vices before  pregnancy.  During 
pregnancy  they  may  receive  at- 
tention from  care  coordinators 
employed  at  Department  of 
Health  Comprehensive  Prenatal 
Services  Program  (CPSP)  sites 
and  frequently  receive  Medicaid, 
AFDC,  food  stamps,  WIC  ben- 
efits, and  the  attention  of  a De- 
partment of  Human  Services 
social  worker.  Following  birth, 
they  may  receive  support  from 
the  Department  of  Children  and 
Their  Families,  including 
through  its  Comprehensive 
Emergency  Services  program. 
Community  mental  health  cen- 
ters, substance  abuse  programs, 
and  our  legal  and  penal  systems 
may  all  become  involved.  As  we 
develop  an  Early  Start  program 
in  compliance  with  Public  Law 
99-457,  these  families  are  likely 
to  receive  additional  services. 
Thus,  already  we  are  making  a 
major  investment  in  these  fami- 
lies, in  keeping  with  the  cost 
estimates  cited  above. 

The  state  supported  compre- 
hensive teen  pregnancy  pro- 
grams, including  those  that  are 
school-based  are  valuable  in 
supporting  one  group  of  multi- 
problem families  at  increased 
risk  of  producing  mentally  re- 
tarded or  learning  disabled  in- 
fants. These  programs  should 
be  expanded  to  decrease  the 
current  waiting  lists,  and  to  in- 
clude contraceptive  services 
which  might  prevent  many  such 
pregnancies,  or  repeat  preg- 
nancies. 

For  many  women,  including 
those  from  multi-problem  fami- 
lies, psycho-social  concerns  are 
often  overwhelming,  may  delay 
entry  into  prenatal  care,  and  may 
result  in  frequent  non-compli- 
ance with  care.  For  this  reason, 
the  Rhode  Island  Department  of 
Health  has  modified  its  CPSP  and 
Rite  Start  program  to  empha- 
size active  care  coordination  of 


high  risk  women  throughout 
pregnancy.  By  linking  these 
programs  to  its  pediatric  pro- 
grams, theDepartment  of  Health 
has  encouraged  the  continua- 
tion of  care  coordination  ser- 
vices through  infancy. 

These  initiatives  have  placed 
Rhode  Island  in  a leading  posi- 
tion nationally  in  responding  to 
the  needs  of  pregnant  woman 
and  their  infants.  Unfortunately, 
the  ability  of  CPSP/RIte  Start  care 
coordinators  to  be  effective  may 
be  hindered  by  difficulty  in  ob- 
taining needed  social  and  family 
support  services,  and  coordi- 
nating them  when  available.  The 
multiple  agencies  involved,  and 
differing  eligibility  and  waiting 
criteria  all  complicate  the  ability 
of  families  to  access  needed 
services.  Coordination  among 
state  agencies  and  community- 
based  networking  to  make  ser- 
vices available  is  needed  to  or- 
ganize effective  services  for  high 
risk  families. 

One  Community's  Response 

Many  of  the  hereditary,  sub- 
stance abuse,  social,  medical 
and  obstetric  risks  that  lead  to  a 
neurodevelopmentally  compro- 
mised infant  are  best  managed  if 
identified  early,  even  prior  to 
conception.  Effective  preventive 
intervention  is  often  dependent 
on  the  availability  of  accessible 
reproductive  care,  coordination 
of  this  with  subspecialty  ser- 
vices, and  with  the  provision  of 
other  social  and  family  support 
services.  Because  of  this,  local 
communities  must  assume  ma- 
jor responsibility  for  the  primary 
care  needs  of  the  maternal  and 
child  health  population  of  the 
state.  Such  concerns  are  best 
cared  for  in  local  private  physi- 
cian offices  and  community 
health  centers.  This  approach 
was  initiated  by  the  Brown  Uni- 
versity/Memorial Hospital  of 
Rhode  Island  Department  of 


Family  Medicine  through  its 
Family  Care  Center  in  1982. 

In  1986  representatives  of  the 
Department  of  Family  Medicine, 
the  Family  Care  Center,  the 
health  centers  in  Pawtucket  and 
Central  Falls,  and  the  Visiting 
Nurses  Services  of  Pawtucket 
and  Central  Falls,  recognized  the 
need  to  work  cooperatively 
rather  than  competitively  to 
provide  prenatal  services  in 
Central  Falls  and  Pawtucket.  We 
formed  the  Blackstone  Valley 
Perinatal  Network  (BVPN)  and 
soon  after  received  March  of 
Dimes  funding  to  provide  trans- 
portation to  women  to  encour- 
age entry  and  compliance  with 
prenatal  care. 

We  recognized  that  a major 
portion  of  the  morbidity  expe- 
rienced by  low  income  or  so- 
cially disadvantaged  families  is 
due  to  either  psycho-social 
problems  or  obstetric  problems 
best  dealt  with  prior  to  their 
becoming  major  problems  for 
the  infant.  Thus  we  saw  the  need 
to  strengthen  and  expand  our 
community-based  primary  care 
maternity  capacity.  Our  goal  is 
to  respond  comprehensively 
and  in  a coordinated  and  ongo- 
ing manner  to  the  problems 
presented  by  women  in  their 
reproductive  years,  including 
prior  to  conception,  prenatally 
and  postnatally. 

In  1987  the  BVPN  received 
support  to  be  one  of  five  federal 
Bureau  of  Maternal  and  Child 
Health  national  demonstration 
community  networking  projects. 
With  this  funding  we  have  iden- 
tified and  prioritized  maternal 
and  child  health  concerns  in 
our  community  and  begun  de- 
veloping interagency  guidelines 
to  coordinate  care  of  families 
affected  by  such  problems.  We 
have  developed  programs  to 
encourage  prevention  of  un- 
wanted or  unplanned  pregnan- 
cies and  to  encourage  early  en- 
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try  to  prenatal  care.  In  1988  the 
Network  identified  substance 
abuse  by  pregnant  women  and 
mothers  as  the  number  one 
maternal  and  child  health  con- 
cern in  our  community.  This 
resulted  in  our  developing 
guidelines  for  the  care  of  women 
with  alcohol,  cocaine  and  asso- 
ciated problems.  Most  recently, 
this  led  to  a successful  applica- 
tion to  the  federal  Office  of  Sub- 
stance Abuse  Prevention  for  a 
two  million  dollar  five  year  (1990- 
95)  award  to  expand  the  Network 
to  include  substance  abuse 
treatment  facilities  and  to  coor- 
dinate community-based  re- 
sponses to  this  problem. 

With  the  support  of  the  Rhode 
Island  Department  of  Health's 
Family  Life  and  Sex  Education 
Program,  the  BVPN  works  with 
the  Blackstone  Valley  Commu- 
nity Action  Program  to  operate 
a Family  Life  project  in  our  com- 
munity. Through  this,  we  are 
working  with  area  schools,  so- 
cial service  agencies,  churches, 
and  other  community  groups. 
Our  focus  is  to  prepare  adults, 
including  parents  and  teachers, 
to  be  able  to  help  teenagers  and 
young  adults  faced  with  deci- 
sions regarding  their  sexuality 
and  risk-taking  behaviors.  The 
program  also  works  directly  with 
teens.  Through  this  project  we 
are  encouraging  family  involve- 
ment in  such  decisions,  and 
abstinence  or  appropriate  fam- 
ily planning  until  pregnancy  is  a 
desired,  planned  event.  We  also 
are  promoting  the  recognition 
of  the  value  of  preconception 
care  and  preparation  for  a 
healthy  pregnancy. 

We  have  modified  our  family 
planning  and  pregnancy  test 
visits  to  include  completion  of  a 
preconception  risk  assessment 
questionnaire  and  to  provide 
basic  preconception  education. 
Accomplishing  this  is  at  times 
hindered  by  staffing  limitations 
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but  has  been  received  positively 
by  women  and  by  the  women’s 
primary  care  physicians. 

Those  women  most  at  risk  in 
our  community  are  also  the  most 
likely  to  delay  entry  to  prenatal 
care  or  not  obtain  it  at  all.  Some 
may  not  be  aware  of  the  avail- 
ability or  importance  of  prenatal 
care.  Immigrants,  especially 
those  with  little  fluency  in  En- 
glish and  teenagers  are  among 
those  who  may  not  be  aware  of 
the  Rite  Start  program  or  re- 
sources available  from  Medic- 
aid. Indeed,  in  an  anthropologic 
study  of  women  delaying  entry 
to  prenatal  care  until  beyond  20 
weeks  we  found  several  women 
who  did  not  know  what  the  word 
"prenatal"  means.  More  affluent 
women  may  not  be  aware  of  the 
importance  of  early  prenatal 
care.  Because  of  this,  with  March 
of  Dimes  and  Federal  Bureau  of 
Maternal  and  Child  Health  sup- 
port we  initiated  the  Healthy 
Baby  Lottery,  now  entering  its 
second  year.  Through  this  we 
encourage  word  of  mouth  pub- 
licity about  the  importance  and 
availability  of  prenatal  care  in 
our  community  and  also  en- 
courage office  staff  to  be  sup- 
portive and  enroll  women  as 
soon  as  possible. 


. . . we  are  encouraging 
family  involvement  in  such 
decisions,  and  abstinence 
or  appropriate  Family 
planning  until  pregnancy 
is  a desired,  planned  event. 


Has  this  approach  made  a dif- 
ference? A true  measure  of  the 
value  of  a community-based 
program  is  its  impact  on  the  to- 
tal community  incidence  of 
neonatal  mortality  and  morbid- 
ity, not  just  that  experience  for 
women  enrolling  in  a program 
for  care.  The  prenatal  care  pro- 


viders of  the  BVPN,  the  Family 
Care  Center  and  the  Blackstone 
Valley  Community  Health  Care, 
Inc.  health  center  in  Pawtucket 
and  Central  Falls  provide  virtu- 
ally all  care  to  the  low  income 
population  of  the  region.  Such 
women  constitute  over  60%  of 
those  delivering  from  Central 
Falls  and  Pawtucket.  For  the  five 
years,  1983-87,  the  most  recent 
for  which  state  vital  statistic 
have  been  finalized,  our  experi- 
ence has  been  encouraging.  For 
target  area  census  tracts  rated 
as  poverty  level,  the  neonatal 
(first  month  of  life)  death  rate 
was  5.8  per  thousand,  that  for 
low  income  census  tracts  was 
6.2  per  thousand.  This  is  in  com- 
parison to  a rate  of  6.9  per  thou- 
sand for  all  deliveries  in  the  state 
during  the  same  interval.41 

Conclusion 

A majority  of  cases  of  mental 
retardation  and  learning  dis- 
abilities have  their  origins  in 
conditions  operating  before  or 
during  pregnancy.  Interventions 
may  occur  during  pregnancy  or 
prior  to  conception.  Compre- 
hensive assessment,  and  coor- 
dinated response  to  psycho- 
social, medical,  and  obstetric 
risk  are  required  for  effective 
preventive  intervention.  Com- 
munity-based networking  of 
services  coupled  with  the  ter- 
tiary services  available  through 
Women  and  Infants  Hospital 
holds  promise  for  reaching 
women  and  families  at  highest 
risk. 

Rhode  Islanders  should  be 
proud  of  the  progressive  and 
innovative  prenatal  programs 
offered  by  our  state.  However, 
with  modest  investment  in  ad- 
ditional community-base  net- 
working of  services  throughout 
the  state,  it  is  likely  that  our 
ability  to  promote  the  birth  of 
healthy  babies  to  families  pre- 
pared to  raise  them  can  be  in- 
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creased.  During  a era  of  increas- 
ing financial  deficits,  we  need  to 
remember  that  our  deficits  in 
human  investments  are  just  as 
real  and  urgent.  From  a long  term 
perspective  such  investment 
will  be  cost-effective,  and  is  a 
measure  of  the  caring  dimen- 
sions of  our  society. 

The  Blackstone  Valley  Perinatal 
Network  has  received  support 
from  the  federal  HRSA  Bureau  of 
Maternal  and  Child  Health,  from 
the  federal  Office  of  Substance 
Abuse  Prevention,  and  the  March 
of  Dimes. 


References 

1 Crocker  AC:  The  causes  of  mental 
retardation.  Pediatric  Annals  1989; 
18:624-636 

2 McQueen  PC,  Spense  MW,  Winson 
EJT,  Garner  JB,  Pereira  LH:  Causal 
origins  of  major  mental  handicap  in 
the  Canadian  maritime  provinces. 
Developmental  Medicine  <§  Child  Neu- 
rology 1986;  28:697-707. 

3 United  States  Presidents  Committee 
on  Mental  Retardation:  Report  to  the 
President  - Mental  Retardation:  Pre- 
vention Strategies  at  Work.  Wash- 
ington, D.C.:  Office  of  Human  Devel- 
opment Services,  Department  of 
Health  and  Human  Services.  1980. 

4 American  College  Obstetricians  and 
Gynecologists  Disorders.  Technical 
Bulletin  Number  108.  Antenatal  Diag- 
nosis of  Genetic  Disorders.  ACOG, 
Washington,  DC  1987. 

5 Hogge  WA:  Prenatal  diagnosis  and 
treatment  of  genetic  disorders.  In: 
Merkatz  IR,  Thompson  JE,  Mullen  PD, 
Goldenberg  R,  (eds):  New  Perspec- 
tives on  Prenatal  Care.  New  York: 
Elsevier  Science  Publishing  Co.,  Inc., 
1990;  135-158. 

6 Culpepper  L,  Jack  B:  Preconception 
Care.  In:  Merkatz  IR,  (ed):  Medical, 
Surgical  & Gynecologic  Complica- 
tions of  Pregnancy  (4th  edition). 
Baltimore  Md:  William  & Wilkins.  In 
press. 

7 Emery  AE,  Raeburn  JA,  Skinner  R, 
Holloway  S,  Lewis  P:  Prospective 
study  of  genetic  counseling.  BrMedJ 
1979;  1:1253-1256. 

8 Fetal  alcohol  syndrome  and  other 
effects  of  alcohol  on  pregnancy  out- 


come. In:  Seventh  Special  Report  to 
the  US  Congress  on  Alcohol  and 
Health.  US  Department  of  Health  and 
Human  Services,  Rockville  Md:  1990; 
139-161. 

9 Jones  CL,  Lopez  RE:  Drug  abuse  and 
pregnancy.  In:  Merkatz  IR,  Thompson 
JE,  Mullen  PD,  Goldenberg  R,  (eds): 
New  Perspectives  on  Prenatal  Care. 
New  York:  Elsevier  Science  Publish- 
ing Co.,  Inc.,  1990;  273-318. 

10  Miller  G:  Addicted  infants  and  their 
mothers.  Zero  to  Three  1989;  9:20-23. 

11  Mullen  PD,  Glenday  MA:  Alcohol 
avoidance  counseling  in  prenatal 
care.  In:  Merkatz  IR,  Thompson  JE, 
Mullen  PD,  Goldenberg  RL,  (eds.)  New 
Perspectives  on  Prenatal  Care. 
Elsevier  Science  Publishing  Co.,  Inc., 
New  York:  1990;  177-192. 

12  Abel  EL,  Sokol  RJ:  Fetal  alcohol  syn- 
drome. Lancet  1986;  2:1222. 

13  Streissguth  AP,  Barr  HM,  Sampson 
PD,  Darby  BL,  Martin  DC:  IQ  at  age  4 
in  relation  to  maternal  alcohol  use 
and  smoking  during  pregnancy.  De- 
velopmental Psychology  1989;  25:3-1 1 . 

14  Substance  Abuse  Treatment  in  Rhode 
Island:  Population  Needs  and  Pro- 
gram Development.  Brown  University 
Center  for  Alcohol  Studies.  1985. 

15  A Drug  Abuse  Treatment  and  Preven- 
tion Plan  for  Rhode  Island.  Harvard 
School  of  Public  Health.  1987. 

16  Institute  of  Medicine:  Preventing  Low 
Birthweight.  Washington,  DC:  Na- 
tional Academy  Press,  1985. 

17  Family  Health  in  Rhode  Island  1990. 
Rhode  Island  Department  of  Health, 
Division  of  Family  Health.  1990. 

18  Goldenberg  RL,  Davis  RO,  and  Nelson 
KG:  Intrauterine  growth  retardation. 
In:  Merkatz  IR,  Thompson  JE,  Mullen 
PD,  Goldenberg  RL,  (eds.)  New  Per- 
spectives on  Prenatal  Care.  Elsevier 
Science  Publishing  Co.,  Inc.,  New 
York:  1990;  461-478. 

19  Starfield  B,  Shapiro  S,  McCormick  M, 
Bross  D:  Mortality  and  morbidity  in 
infants  with  intrauterine  growth  re- 
tardation. J Pediatrics  1982;  101:978. 

20  Yaffe  SJ:  Mental  Retardation  and  de- 
velopmental disabilities:  research, 
education,  and  technology  transfer. 
Annals  NYAcadSci  1986;  477:1-6. 

21  McCormack  M:  The  contribution  of 
low  birthweight  to  infant  and  child- 
hood morbidity.  N Engl  J Med  1985; 
312:81. 

22  Klein  L,  Goldenberg  RL:  Prenatal  care 
and  its  effects  on  preterm  birth  and 
low  birth  weight.  In:  Merkatz  ir, 
Thompson  JE,  Mullen  PD,  Goldenberg 


RL,  (eds.)  New  Perspectives  on  Pre- 
natal Care.  Elsevier  Science  Publish- 
ing Co.,  Inc.,  New  York:  1 990;  501-529. 

23  Miller  HC:  A model  for  studying  the 
pathogenesis  and  incidence  of  low 
birthweight  infants.  Am  J Dis  Child. 
1983;  137:323. 

24  US  Public  Health  Service  Expert  Panel 
on  the  Content  of  Prenatal  Care.  Car- 
ing for  Our  Future:  The  Content  of 
Prenatal  Care.  Washington,  DC:  US 
Dept  of  Health  and  Human  Services; 
1989. 

25  Jack  B,  Culpepper  L:  Preconception 
Care:  risk  reduction  and  health  pro- 
motion in  preparation  for  pregnancy. 
JAMA  1990;  264:1147-1149. 

26  Klerman  L:  Unintended  Pregnancies. 
In:  Merkatz  IR,  Thompson  JE,  Mullen 
PD,  Goldenberg  RL,  (eds.)  New  Per- 
spectives on  Prenatal  Care.  Elsevier 
Science  Publishing  Co.,  Inc.,  New 
York:  1990;  109-115. 

27  Brown  S (ed):  Prenatal  Care:  Reach- 
ing Mothers,  Reaching  Infants.  Wash- 
ington DC:  National  Academy  Press, 
1988. 

28  Moos  MK,  Cefalo  RC:  Preconception 
health  promotion:  a focus  for  obstet- 
ric care.  Am  J Perinatal.  1 987 ; 4:63-67. 

29  Prager  K,  Malin  H,  Spiegler  D,  Van 
Natta  P,  Placek  PC:  Smoking  and 
drinking  behavior  before  and  during 
pregnancy  of  married  mothers  of  live- 
born  infants  and  stillborn  infants. 
Public  Health  rep  1984;  99:117-127. 

30  Mullen  P:  Smoking  cessation  coun- 
seling in  prenatal  care.  In:  Merkatz  IR, 
Thompson  Je,  Mullen  PD,  Goldenberg 
RL,  (eds.)  New  Perspectives  on  Pre- 
natal Care.  Elsevier  Science  Publish- 
ing Co.,  Inc.,  New  York;  1990;  161-176. 

31  Rubin  IL:  The  perinatal  period:  ante- 
cedents and  sequelae.  Pediatric  An- 
nals. 1989;  18:653-661. 

32  Newton  ER:  The  relationship  between 
intrapartum  obstetric  care  and 
chronic  neurodevelopmental  handi- 
caps in  children.  NY  State  J of  Med, 
1988;  88:531-538. 

33  Paneth  N,  Fox  HE:  The  relationship  of 
Apgar  score  to  neurologic  handicap: 
a survey  of  clinicians.  Obstet  Gynecol. 
1983;61:547-550. 

34  Brann  AW:  Hypoxic-ischemic 

encephalopathy  (asphyxia).  Pediatr 
Clin  North  Am.  1986;  33:451-464. 

35  Lamont  MA,  Dennis  NR:  Etiology  of 
mild  mental  retardation.  Arch  Dis 
Child.  1988;  63:1032-1038. 

36  Lamont  MA:  The  socio-familial  back- 
ground and  prevalence  of  medical 
etiological  factors  in  children  attend- 


June,  1991-Vol.  74 


273 


ing  ESN  (M)  schools.  J Mental  Defic 
Res.  1988;  32:221-232. 

37  Straus  MA,  Gelles  RJ,  Steinmetz  SK: 
Behind  Closed  Doors:  Violence  in  the 
American  Family.  Garden  City,  NY, 
Anchor  Press/Doubleday.  1989. 

38  Rudolph  C:  Prenatal  care  to  reduce 
family  violence.  In:  Merkatz  IR, 
Thompson  JE,  Mullen  PD,  Goldenberg 
RL,  (eds.)  New  Perspectives  on  Pre- 
natal Care.  Elsevier  Science  Publish- 
ing Co.,  Inc.,  New  York:  1990;  337-346. 

39  Hann  DM,  OsofskyHJJ:  Psycho-social 
factors  in  the  transition  to  parent- 
hood. IN:  Merkatz  IR,  Thompson  JE, 
Mullen  PD,  Goldenberg  RL,  (eds.)  New 
Perspectives  on  Prenatal  Care. 
Elsevier  Science  Publishing  Co.,  Inc., 
New  York:  1990;  347-361. 

40  Greenspan  SI,  Weider  S,  Nover  RA,  et 
al:  Infants  in  Multirisk  Families:  Case 
Studies  in  Preventive  Intervention. 
Madison,  Wis,  International  Univer- 
sities Press,  1987. 

41  A Maternal  And  Child  Health  Data 
Book  for  the  State  of  Rhode  Island. 
Rhode  Island  Department  of  Health, 
Division  of  Family  Health  Epidemiol- 
ogy Unit.  1989. 


SITE  AVAILABLE 
MEDICAL/HEALTHCARE 
55  Oaklawn  Avenue 
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The  Role  of  the  Physician  in  Early  Intervention 
Screening  for  Infants  and  Toddlers 

Thomas  T.  Kochanek,  PhD 


. . . newborns  have  a host  of 
adaptive  responses  pre- 
pared to  resist  respiratory 
occlusion,  help  protect  body 
temperature,  and  seek  and 
obtain  nourishment. 


Unprecedented  interest  and 
concern  for  infants  and  young 
children  have  recently  emerged. 
The  genesis  of  this  interest  is 
multi-faceted,  and  emanates 
from  demographic,  political,  and 
legislative  initiatives.  Of  these, 
perhaps  the  most  powerful  and 
persuasive  is  the  robust  re- 
search base  which  has  devel- 
oped over  the  past  decade. 

Advances  in  Research 

Until  recently,  the  learning 
capabilities  of  infants  were  seri- 
ously underestimated.  Recent 
findings  have  revealed  that 
newborns  have  a host  of  adap- 
tive responses  prepared  to  re- 
sist respiratory  occlusion,  help 
protect  body  temperature,  and 
seek  and  obtain  nourishment.1 
Newborns  possess  sophisti- 
cated sensory  and  perceptual 
systems  which  allow  for  dis- 
covery and  analysis  of  their  en- 
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vironment.2  In  fact,  response  to 
touch  in  the  fetus  has  been  re- 
ported as  early  as  two  months 
after  conception.3 

A second  impressive  body  of 
literature  includes  numerous 
studies  which  have  attempted 
to  identify  the  outcomes  of  early 
intervention  services  for  infants, 
toddlers,  and  their  families. 
More  specifically,  programs  de- 
signed to  serve  children  from 
socially,  educationally,  and  eco- 
nomically disadvantaged  fami- 
lies have  demonstrated  several 
positive  findings.  With  respect 
to  child  outcomes,  of  the  nine 
studies4  which  reported  serial 
IQ  scores,  six  revealed  statisti- 
cally significant  differences  be- 
tween experimental  and  com- 
parison groups  Of  greater  im- 
portance is  the  fact  that  infancy 
intervention  projects  support  an 
intensity  hypothesis;  that  is, 
home  visits  alone  did  not  sub- 
stantially alter  intellectual  de- 
velopment at  age  two.  However, 
home  visits  in  addition  to 
medical  and  educational  inter- 
vention and  parent  focused 
training  produced  moderate  ef- 


fects on  IQ.  Furthermore,  pro- 
viding day  care  plus  family  ser- 
vices were  associated  with  the 
greatest  improvement  in  intel- 
lectual development. 

With  respect  to  long  term  ef- 
fects, the  Consortium  for  Longi- 
tudinal Studies5  conducted  a 20 
year  follow-up  study  of  project 
participants  and  reported  three 
principal  findings:  (1)  program 
recipients  were  less  likely  to  be 
retained  or  referred  for  special 
education  services;  (2)  experi- 
mental group  children  were 
more  achievement  oriented;  and 
(3)  enrolled  parents  had  higher 


ABBREVIATIONS  USED: 

DDST-R:  Denver  Develop- 
mental Screening  Test 
Revised 

IQ:  Intelligence  Quotient 
LBW:  Low  birth  weight 
NICU:  Neonatal  Intensive 
Care  Unit 
PL:  Public  Law 
SAT:  Scholastic  Aptitude 
Test 
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educational  and  occupational 
aspirations  for  their  children 
than  control  families.  Similar 
findings  were  reported  by 
Schwienhart  and  Weikart6  who 
indicated  that  program  gradu- 
ates were  employed  more  often, 
had  higher  incomes,  and  made 
less  use  of  public  assistance 
programs  than  did  comparison 
groups. 


. . . this  comprehensive , 
early  intervention  system 
revealed  substantial  prom- 
ise in  reducing  the  risk  of 
developmental  disability  in 
low  birth  weight,  prema- 
ture infants . . . 


With  regard  to  infants  at  bio- 
logic risk,  attention  has  been 
primarily  focused  on  low 
birthweight  (LBW)  cohorts. 
While  a number  of  intervention 
studies  have  shown  improved 
outcomes  for  LBW  infants,7  a 
recent  comprehensive  study 
conducted  by  the  Infant  Health 
and  Development  Program8  is 
most  encouraging.  In  brief,  this 
multi-site  randomized  clinical 
trial  was  developed  to  evaluate 
the  efficacy  of  early  child  devel- 
opment, family  support,  and 
systematic  pediatric  follow-up 
in  reducing  developmental,  be- 
havioral, and  other  health 
problems  among  LBW,  prema- 
ture infants.  The  program  was 
initiated  on  discharge  from  the 
newborn  nursery  and  continued 
until  three  years  of  age.  The  in- 
tervention group  received  com- 
prehensive pediatric  follow-up 
in  addition  to  home  visits,  par- 
ent group  meetings,  and  begin- 
ning at  12  months,  attendance 
by  the  youngster  in  child  devel- 
opment programs.  Overall,  data 
collected  at  age  36  months  re- 
vealed that  the  intervention 


group  had  significantly  higher 
mean  IQ  scores  than  the  com- 
parison group,  and  also  demon- 
strated fewer  maternally  re- 
ported behavior  problems.  The 
Infant  Health  and  Development 
Program  concluded  that  this 
comprehensive,  early  interven- 
tion system  revealed  substan- 
tial promise  in  reducing  the  risk 
of  developmental  disability  in 
LBW,  premature  infants,  and 
furthermore,  documented  the 
apparent  safety  of  intervention 
with  a biologically  vulnerable 
population. 

Demographic  and  Political 
Factors 

Beyond  these  impressive  re- 
search data,  a number  of  other 
forces  have  also  prompted  in- 
terest in  young  children.  Firstly, 
the  need  for  high  quality  child 
care  is  now  universal  and  no 
longer  restricted  to  the  needs  of 
children  in  poverty.  While  ap- 
proximately 34%  of  all  mothers 
with  children  less  than  three 
years  of  age  were  engaged  in 
positions  outside  of  the  home  in 
1975,  the  corresponding  figure 
for  1987  has  nearly  doubled 
Projections  indicate  that  ap- 
proximately 70-80%  of  mothers 
of  preschool  children  will  be- 
come members  of  the  workforce 
in  the  next  decade  (US  Depart- 
ment of  Labor,  1987).  These 
trends  have  stimulated  several 
lines  of  interesting  and  contro- 
versial research  inquiry, 910  and 
generally  indicate  that  studies 
completed  to  date  on  the  effects 
of  infant  day  care  have  too  many 
methodological  problems  to 
serve  as  the  basis  for  alarm 
about  the  consequences  of  early 
non-parental  care. 

Secondly,  the  increasing 
prevalence  of  illiteracy  and  de- 
clining SAT  scores  of  American 
youth  compared  to  their  coun- 


terparts in  other  industrialized 
nations  have  contributed  to  an 
evolving  perception  that  chil- 
dren in  the  United  States  are  not 
prepared  to  successfully  com- 
pete in  world  markets.11  This 
economic  threat  has  lead  to  a 
series  of  education  reform  ini- 
tiatives which  invariably  include 
a major  component  directed  at 
preschool  populations.  Increas- 
ingly, early  childhood  programs 
are  being  evaluated  for  their  in- 
vestment potential,  and  there 
appears  to  be  consensus  in  in- 
dustry that  preschool  interven- 
tion is  a prudent  investment. 

Legislative  Initiatives 

Finally,  within  the  last  three 
years,  the  Congress  has  enacted 
several  pieces  of  bold  legisla- 
tion which  are  designed  to  exert 
enormous  influence  on  the  lives 
of  young  children  and  their 
families  in  the  next  decade.  One 
such  initiative  is  the  Family 
Support  Act  which  promotes 
major  reforms  designed  to  im- 
prove the  life  chances  of  disad- 
vantaged children  by  address- 
ing their  health  and  education 
needs  as  well  as  the  vocational 
needs  of  their  parents.  As  such, 
the  Act  has  been  characterized 
as  a "two  generation  prevention 
program"  which  attempts  to  in- 
fluence both  child  and  family 
well-being.12 


. . . the  Congress  has  enacted 
several  pieces  of  bold  legis- 
lation which  are  designed 
to  exert  enormous  influence 
on  the  lives  of  young  chil- 
dren and  their  families  in 
the  next  decade. 


Similarly,  P.L.  99-457  (Part  H) 
was  passed  in  order  to  imple- 
ment comprehensive,  family- 
centered  programs  for  develop- 
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mentally  disabled  and  vulner- 
able infants  and  toddlers.  With 
regard  to  the  structure  of  the 
law  itself,  while  states  are  pro- 
vided with  considerable  latitude 
in  the  planning  process,  four- 
teen essential  components  must 
be  addressed.  Perhaps  one  of 
the  most  complex  questions 
within  the  statute  pertains  to 
who  should  be  served  in  an  early 
intervention  system.  The  law 
provides  a minimum  threshold 
for  answering  this  question 
identifying  three  populations  of 
children:  (1)  those  with  signifi- 
cant developmental  delay;  (2) 
those  with  diagnosed  physical 
or  mental  conditions  resulting 
in  developmental  delay;  and  (3) 
those  who  have  experienced 
adverse  biological  and/or  envi- 
ronmental insults  which,  in 
combination,  result  in  develop- 
mental delay.  While  these  cat- 
egories provide  a skeletal 
framework  for  defining  an  eli- 
gible population,  they  are  not 
sufficiently  detailed  to  craft 
statewide  policy.  As  such,  each 
state  must  develop  a uniform, 
systematic  process  in  order  to 
promptly  and  accurately  iden- 
tify developmentally  disabled 
and  vulnerable  infants  and  tod- 
dlers. Within  this  model  devel- 
opment process,  several  essen- 
tial questions  are  apparent. 

• What  are  the  early  and  most 
reliable  and  valid  indicators  of 
developmental  disability  in  in- 
fancy and  early  childhood? 

• What  indices/measures  ex- 
ist which  ensure  accurate  iden- 
tification of  this  population?  Are 
there  optimal  times  at  which 
these  measures  should  be  used? 

• Who  should  be  responsible 
to  use  these  indices/measures? 
Who  are  the  primary  reporters 
of  information  on  known  or 
suspected  disability? 

• What  is  the  cost  and  intru- 


siveness of  such  a system? 

While  precise  answers  to  the 
above  questions  do  not  exist, 
fortunately  a body  of  literature 
is  available  which  sheds  light  on 
the  current  system,  and  also 
provides  guidance  for  the  future. 
With  respect  to  the  effective- 
ness of  existing  early  identifica- 
tion procedures,  available 
epidemiologic  data  underscore 
significant  system  deficiencies. 
Specifically,  both  regional  and 
national  data'5  reveal  that  rela- 
tively few  children  (ie,  1%)  are 
enrolled  in  early  intervention 
programs.  Moreover,  since  this 
number  is  substantially  less  than 
the  occurrence  of  disabling 
conditions  in  children  in  the 
general  population,14  and  since 
early  identification  systems  pri- 
marily depend  upon  referrals 
from  health  care  providers,  child 
care  agency  staff,  and  parents 
themselves,  the  inadequacy  of 
the  current  system  is  apparent. 
Simply  stated,  only  a small  pro- 
portion of  children  who  mani- 
fest serious  learning  and  behav- 
ioral problems  subsequent  to 
school  entry  are  identified  dur- 
ing the  infant/toddler  period. 

These  data  have  prompted 
considerable  discussion  in  the 
pediatric  community, 1516  and  in 
fact,  have  led  to  the  conceptu- 
alization of  a process  called  de- 
velopmental surveillance.17 
Briefly,  the  primary  health  care 
provider  serves  as  the  center- 
piece  of  this  process;  however, 
unlike  previous  screening  ini- 
tiatives, surveillance  does  not 
restrict  itself  to  isolated  devel- 
opmental examinations,  but 
rather  includes  ongoing  ap- 
praisal of  the  overall  care  giving 
environment.  The  principles 
upon  which  this  surveillance 
process  are  based  are  well  es- 
tablished empirically,  and  in- 
clude the  following  tenets:18 


Essential  Components  of  a 
Screening  Process 

Screening  as  Services 

The  sole  purpose  of  screen- 
ing is  not  to  exclude  children 
and  families  from  service  sys- 
tems. Screening  should  be 
viewed  as  the  initial  step  in  ser- 
vice provision,  and  as  such,  is 
developed  to  gather  information 
concerning  child  and  family 
needs,  and  ensure  linkage  with 
appropriate,  community-based 
resources  and  programs. 

Multi-Factorial  Screening 
Components 

Numerous  research  studies 
have  repeatedly  verified  that 
learning,  behavioral,  and  social 
competence  in  adolescence 
cannot  be  predicted  indepen- 
dent of  a child's  caretaking  ex- 
periences.192021 As  such,  screen- 
ing models  must  include  infor- 
mation not  only  on  biological 
circumstances  and  develop- 
mental competence,  but  also  be 
amplified  to  assess  family  needs, 
strengths,  resources,  support 
systems,  and  the  quality  and 
quantity  of  the  child/parent  re- 
lationship. 

Multiple  Information  Sources 

Predictive  validity  studies 22,23 
have  indicated  that  early  iden- 
tification models  which  rely  on 
single  factors  are  replete  with 
decision  making  error.  Conse- 
quently, reliable  screening  sys- 
tems must  include  not  only 
multiple  sources  (eg,  product  of 
biological,  developmental,  and 
environmental  factors)  but  also 
multiple  reporters  (eg,  profes- 
sionals, parents,  family  mem- 
bers). 

Periodicity 

Due  to  significant  variation  in 
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child  developmental  pathways 
as  well  as  ongoing  changes  in 
family  status,  all  children  and 
families  should  participate  in 
screening  on  multiple  occasions 
between  birth  and  three  years 
of  age.  Judgments  regarding  the 
need  for  further  evaluation 
should  be  based  upon  evidence 
of  jeopardy  at  individual  time 
points  as  well  as  from  determi- 
nation of  cumulative  risk. 

Dual  Level  Screening 

Several  investigations  have 
concluded  that  single  stage 
screening  models  which  focus 
upon  adverse  macroscopic  fac- 
tors (eg,  low  birthweight,  respi- 
ratory distress)  are  highly  likely 
to  over  identify  children  in  need 
of  early  intervention  services. 
As  such,  the  merits  of  two-tiered 
models  have  been  advanced24  in 
which  essential,  valid  informa- 
tion can  be  collected  at  two 
levels  of  specificity  in  order  to 
determine  the  need  for  in-depth, 
multi-disciplinary  team  evalua- 
tion. 

Promising  Experimental 
Models 

A project  which  fully  embod- 
ies the  principles  advanced 
above  has  been  recently  under- 
written by  the  US  Department  of 
Education.25Consistent  with  the 
concepts  inherent  within  the 
developmental  surveillance 
process,  the  PREDICTS  model  is 
designed  as  a two-tiered,  multi- 
dimensional, ongoing  process 
which  involves  systematic  data 
collection  at  four  time  points 
(ie,  neonatal  period  and  at  6, 12, 
and  24  months  of  age). 

Level  I screening,  the  first 
stage  of  the  process,  is  intended 
to  be  population  based  and  in- 
volves the  collection  of  status 
information  (eg,  maternal  edu- 
cation, birthweight).  The  objec- 


tive of  the  Level  I screening  is 
simply  to  identify  children  in 
need  for  more  in-depth  follow 
up,  and  as  such  is  brief  and  de- 
signed to  include  highly  signifi- 
cant yet  non-redundant  compo- 
nents. 


Level  II  screening,  conducted 
within  the  home,  is  a compre- 
hensive process  which  includes 
information  on  the  child's  devel- 
opmental competence,  family 
strengths,  needs,  and  support 
systems,  and  caregiver/infant 


Table  1.  Level  I and  II 

1.  Established  Conditions 
chromosomal  anomaly 
genetic  disorder 
inborn  errors  of  metabolism 

Screening  Components 

Level  I Screening 
Neonatal  6 12 

Period  Months  Months 

24 

Months 

neurological  disorders 

For  children  with  established  conditions 

sensory  impairments 
infectious  diseases 
congenital  malformations 
toxic  exposure 
developmental  delay 
2.  Child  Characteristics 

at  any  of  the  above  time  points,  refer 
directly  to  early  intervention. 

birthweight 

X - - 

- 

gestational  age 

X 

- 

Apgar  Scores 

X 

- 

NICU  treatment 

no.  and  length  of  hospital 

X 

admissions 

-XX 

X 

growth  parameters 

no.  of  confirmed  instances 

-XX 

X 

of  otitis  media 

X X 

X 

hearing  assessment 

-XX 

X 

vision  assessment 

-XX 

X 

DDST-R 

-XX 

X 

lead  screening 
3.  Parental  Demographies 

- - X 

X 

maternal  education 

X - - 

- 

maternal  age 

X - - 

- 

maternal  marital  status 

X - - 

- 

no.  of  persons  living  in  home 
4.  Parental  Charcteristics 

X - - 

— 

no/inadequate  prenatal  care 

X 

- 

developmental  disabilities 

X - - 

- 

mental  health  tx. 

XXX 

X 

child  protective  services 

XXX 

X 

substance  abuse 

XXX 

X 

chronic  illness 

Child  Characteristics 

Mullen  Scales  of  Early  Learning 
Developmental  Profile  11 
Parental  Characteristics 

Family  Resource  Scale*  and 
Family  Support  Scale 
Mother/Child  Interaction 
HOME** 

XXX 

Level  II  Screening 

or 

X 

*Dunst,  CJ,  Trivette,  CM  & Deal,  A.  (1988).  Enabling  and  empowering  families: 
and  guidelines  for  practice.  Cambridge,  MA:  Brookline  Books. 

principles 

**Caldwell,  B.  & Bradley,  R.  (1979).  Home  observation  for  measurement  of  the  environ- 
ment Little  Rock,  AR:  University  of  Arkansas. 
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interaction.  The  major  goal  of 
Level  II  screening  is  to  identify 
children  in  need  of  a multi-disci- 
plinary team  evaluation  in  an 
early  intervention  program.  Al- 
though details  regarding  Level  I 
and  II  screening  processes26  and 
the  rationale  for  instrument  se- 
lection are  presented  else- 
where,27Table  1 summarizes  the 
data  elements  for  each  stage  of 
the  process. 


. . . only  a small  proportion 
of  children  who  manifest 
serious  learning  and  be - 
havioral  problems  subse- 
quent to  school  entry  are 
identified  during  the  in- 
fant/toddler program. 


Since  the  inception  of  Project 
PREDICTS,  approximately  3400 
infants  have  received  Level  I 
screenings,  and  nearly  1000 
children  and  families  have  par- 
ticipated in  the  Level  II  compo- 
nent. Statistical  analyses  of  the 
neonatal  data28  appear  to  indi- 
cate that  the  origins  of  vulner- 
ability reside  both  within  the 
biological  and  ecological  do- 
mains. 

Data  in  this  study  also  sug- 
gest that  the  prevalence  of  de- 
velopmentally  disabled  and 
vulnerable  children  varies  con- 
siderably by  age,  and  that  spe- 
cific measures  contribute  differ- 
ently to  decision-making,  de- 
pendent upon  the  age  at  which 
they  are  collected.  Newborns 
who  emerge  from  such  surveil- 
lance models  differ  from  those 
identified  at  18  months  of  age, 
and  this  finding  reinforces  the 
justification  of  recurrent  or  pe- 
riodic screening. 

It  is  critical  to  note  that  the 
above  findings  are  derived  from 
the  Level  I screening  process  for 
newborns  only,  and  do  not  re- 


flect data  collected  at  6,  12  and 
24  months  of  age  by  physicians 
during  child  health  supervision 
visits.  Field  testing  of  this  com- 
ponent of  the  screening  process 
is  currently  underway,  and 
clearly,  the  full  participation  of 
physicians  is  critical  to  effec- 
tive implementation. 

Implications 

Research  conducted  over  the 
past  decade  with  infants  and 
preschool  children  which  has 
confirmed  the  positive  out- 
comes of  early  intervention  have 
rendered  moot  the  query,  "is  it 
effective?",  and  have  identified 
new,  critical  questions  which 
must  be  answered:  "To  whom 
and  how  should  early  interven- 
tion services  be  provided?" 

Information  derived  from  a 
comprehensive  research  base 
suggests  that  developmental 
surveillance  models  hold  the 
most  promise  for  identifying 
developmentally  disabled  and 
vulnerable  young  children;  and 
moreover,  that  physicians  must 
assume  a central  role  in  such 
models.  Furthermore,  if  such 
models  are  to  be  effective,  they 
must  be  multivariate,  child  and 
family  focused,  and  undertaken 
on  a periodic  basis. 

While  the  design  and  essen- 
tial components  of  develop- 
mental surveillance  models  are 
clear,  the  support  systems  nec- 
essary for  ensuring  full  compli- 
ance and  implementation  are 
less  well  developed.  For  ex- 
ample, collecting  information  on 
child  and  family  needs  during 
well  child  care  visits  is  solidly 
grounded;  however,  the  training 
and  technical  assistance  which 
must  be  provided  to  health  care 
professionals  to  ensure  reliable 
and  valid  data  collection  are 
presently  unavailable.  There- 
fore, an  urgent  need  exists  for 


the  development  of  a sequential 
series  of  competency  based 
training  activities;  such  experi- 
ence should  be  initiated  and 
underwritten  by  the  collabora- 
tive efforts  of  universities,  state 
agencies,  and  the  American 
Academy  of  Pediatrics. 

Secondly,  although  the  phy- 
sician assumes  a prominent  role 
in  the  implementation  of  com- 
prehensive, population  based 
surveillance  systems,  screening 
cannot  occur  in  isolation.  In  or- 
der for  such  initiatives  to  suc- 
ceed, the  capability  for  follow- 
up of  all  vulnerable  children  and 
families  is  crucial.  Furthermore, 
since  many  youngsters  and 
families  will  present  needs  (eg, 
child  care,  parent  education  and 
support)  which  do  not  require 
the  intensity  of  an  early  inter- 
vention program,  linkages  must 
be  formed  with  a broad  array  of 
community  based  resources  and 
agencies.  Methods  for  develop- 
ing the  most  effective  processes 
for  such  linkage  must  also  be 
addressed  in  the  future. 

Finally,  while  the  merits  of 
early  identification  and  inter- 
vention are  irrefutable,  the  fea- 
sibility of  large  scale,  popula- 
tion based  responses  has  yet  to 
be  verified.  Studies  which  assess 
the  intrusiveness  of  such  pro- 
cedures are  critical,  not  only 
from  the  perspective  of  the  most 
effective  means  of  gathering  in- 
formation about  family  needs 
and  strengths,  but  also  in  iden- 
tifying the  impact  of  such 
screening  activities  on  the  time, 
motion,  and  cost  to  the  physi- 
cians. 

Clearly,  there  is  an  ever  in- 
creasing body  of  literature  which 
verifies  the  enormous  and  irre- 
versible effects  of  early  child 
hood  experiences.  P.L.  99-457 
(Part  H)  created  the  opportu- 
nity to  develop  coordinated,  in- 


June,  1991-Vol.  74 


279 


tegrated  services  for  infants  and 
toddlers,  and  moreover,  has 
provided  a broad  window  of 
opportunity  to  launch  programs 
which  prevent  adverse  health, 
educational,  and  social/emo- 
tional outcomes  in  children. 
Physicians  constitute  a major 
component  in  solutions  which 
will  be  generated  nationally,  and 
the  forthcoming  decade  will  re- 
veal the  manner  in  which  the 
medical  community  elects  to 
capitalize  upon  this  opportunity. 

Summary 

Research  conducted  over  the 
past  decade  with  infants  and 
preschool  children  has  con- 
firmed the  positive  outcomes  of 
early  intervention.  As  a result, 
an  urgent  need  now  exists  to 
develop  strategies  which  accu- 
rately identify  children  in  need 
of  such  services.  Information 
derived  from  a comprehensive 
research  base  suggests  that  de- 
velopmental surveillance  mod- 
els hold  the  most  promise  for 
accurately  identifying  develop- 
mentally  disabled  and  vulner- 
able young  children;  and  more- 
over, that  physicians  must  as- 
sume a critical  role  in  such 
models.  Research  also  indicates 
that  if  such  models  are  to  be 
effective,  they  must  be  multiva- 
riate, child  and  family  focused, 
and  undertaken  more  than  once. 


References 

1 Lipsitt,  LP  (1986).  Learning  in  Infancy. 
Journal  of  Pediatrics.  109,  172-182 

2 Haith,  M.  (1986)  Sensory  and  percep- 
tual processes  in  early  infancy.  Jour- 
nal of  Pediatrics.  109,  158-171 

3 Humphrey,  T.  (1964)  Some  correla- 
tions between  the  appearance  of 
human  fetal  reflexes  and  the  devel- 
opment of  the  nervous  system.  Pro- 
gressive Brain  Research,  4,  19-27. 

4 Bryant,  DM  & Ramey  CT  (1987)  An 
analysis  of  the  effectiveness  of  early 
intervention  programs  for  environ- 

280 


mentally  at  risk  children.  In  MJ 
Guralnick  and  Forrest  C Bennett 
(Eds),  The  effectiveness  of  early  in- 
tervention for  at  risk  and  handi- 
capped children  (pp.  33-78).  Orlando: 
Academic  Pres,  Inc. 

5 Lazar,  I,  Darlington,  R,  Moray,  H, 
Royce  J,  & Snipper,  A (1982).  Lasting 
effects  of  early  education.  A report 
from  the  Consortium  for  Longitudinal 
Studies.  Monographs  of  the  Society 
for  Research  in  Child  Development, 
47(2-3,  Serial  No.  195). 

6 Schwienhart,  LJ  & Weikart,  DB 
(1 9890).  Young  children  grow  up:  The 
effects  of  the  Perry  Preschool  Pro- 
gram on  youths  though  age  15. 
Ypsilanti,  MI:  High  Scope  Educational 
Research  Foundation. 

7 Bennet,  FC  (1987).  The  effectiveness 
of  early  intervention  of  infants  at  in- 
creased biologic  risk.  In  MJ  Guralnick 
and  Forrest  C.  Bennett  (Eds),  The 
effectiveness  of  early  intervention  for 
at  risk  and  handicapped  children  (pp 
33-78).  Orlando:  Academic  Press,  Inc. 

8 Infant  Health  and  Development  Pro- 
gram (1990).  Infant  day  care:  The 
current  debate.  New  Jersey:  Ablex 
Publishing  Company. 

10  Bewlsky,  J.  (1985).  Experimenting 
with  the  family  in  the  newborn  pe- 
riod. Child  Development,  56,  407-414. 

11  Levine,  M.  (1990).  Taking  stock  of  the 
early  childhood  and  family  support 
grants  program.  Unpublished  paper. 
New  York:  Carnegie  Corporation. 

12  Smith,  S.,  Blank,  S.  and  Bond,  J.  (1990) 
One  program  , two  generations.  New 
York:  Foundation  for  Child  Develop- 
ment. 

13  Meisels,  SJ,  & Wasik,  B.  (1990).  Who 
should  be  served?  Identifying  chil- 
dren in  need  of  early  intervention.  In 
SJ  Meisels  & JP  Shonkoff  (Eds), 
Handbook  of  early  childhood  inter- 
vention. New  York:  Cambridge  Uni- 
versity Press. 

14  National  Center  for  Clinical  Infant 
Programs  (1986).  Infants  can't  wait: 
the  numbers.  Washington,  DC 

15  Meisels,  SJ  (1989).  Can  developmen- 
tal tests  identify  children  who  are 
developmentally  at  risk?  Pediatrics, 
83,  578-585. 

16  Dworkin,  PH  (1989).  Developmental 
screening-expecting  the  impossible. 
Pediatrics,  83,  619-622. 

17  Developmental  surveillance.  Lancet. 
1986;  1:950-951.  Editorial. 

18  Meisels,  SJ  & Provence,  S.  (1989). 
Screening  and  assessment:  Guide- 
lines for  identifying  young  disabled 


and  developmentally  vulnerable 
children  and  their  families.  Washing- 
ton, DC:  National  Center  for  Clinical 
Infant  Programs. 

19  Werner,  EE  & Smith,  RS  (1982).  Vul- 
nerable but  invincible:  A study  of 
resilient  children.  San  Francisco: 
McGraw  Hill. 

20  Sameroff,  A & Chandler  M.  (1975). 
Reproductive  riskand  the  continuum 
of  caretaking  casualty.  In  F.  Horowitz 
M.  Heatherington,  S.  Scarr-Salapatek, 
& G.  Siegel  (Eds.),  Review  of  Child 
Development  Research.  (Vol.  4), 
Chicago:  SRCD. 

21  Kochanek,  TT,  Kabacoff,  RJ,  & Lipsitt, 
LP  (1990).  Early  identification  of  de- 
velopmentally disabled  and  at-risk 
preschool  children.  Exceptional  Chil- 
dren, 56„  528-538. 

22  Broman,  S,  Bien,  E,  &Shaughnessy,  P 
(1985).  Low  achieving  children:  The 
first  seven  years.  Hillsdale,  NL: 
Lawrence  Erlbaum. 

23  Sameroff,  AJ,  Seifer,  R,  Barocas,  R, 
Zax,  M,  & Greenspan,  S (1987).  Intel- 
ligence quotient  scores  of  4 year  old 
children:  Social  environmental  risk 
factors.  Pediatrics.  79,  343-350. 

24  Frankenburg,  W (1985).  The  Denver 
approach  to  early  casefinding.  In  W. 
Frankenburg,  R.  Emde,  and  Joseph 
W.  Sullivan,  Early  Identification  of 
Children  at  Risk.  New  York:  Plenum 
Press. 

25  Kochanek,  TT,  (1987).  Preschool  early 
detection  and  infant  classification 
techniques  (PREDICTS)  US  Depart- 
ment of  Education  HCEEP  Grant  No. 
G008730278.  Providence:  Rhode  Is- 
land College. 

26  Kochanek,  TT,  (1988).  Conceptualiz- 
ing screening  models  for  develop- 
mentally disabled  and  high  risk  chil- 
dren and  their  families.  Zero  to  three, 
9,  167-20. 

27  Kochanek,  TT,&Friedman,DH  (1988). 
Incorporating  family  assessment  and 
individualized  family  service  plans 
into  early  intervention  programs:  A 
developmental,  decision  making 
process.  Providence:  Rhode  Island 
College. 

28  Kochanek,  TT&Buka,SL (1990).  Using 
biological  and  ecological  factors  to 
identify  vulnerable  infants  and  tod- 
dlers. Infants  and  young  children.  In 
press. 


Rhode  Island  Medical  Journal 


Traditions  and  Innovations:  A Community-Based 
Approach  to  Substance  Abuse  Prevention 
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. . . Indian  Health  Service 
officials  have  currently  de- 
fined alcohol,  substance 
abuse,  and  the  diseases 
associated  with  alcohol,  as 
the  most  significant  health 
problem  affecting  Indian 
communities. 


Introduction 

Alcohol  and  drug  abuse 
among  adolescents  is  a major 
problem  facing  American  soci- 
ety today.  Substance  abuse  has 
also  been  causally  linked  with 
other  societal  problems,  includ- 
ing the  early  age  of  school  drop- 
outs and  learning  disorders  in 
school.  Alcohol  and  drug  abuse 
are  generally  considered  to  be 
preventable.  The  present  article 
describes  one  community's 
approach  to  buffering  young 
people  against  alcohol  and  drug 
abuse. 
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The  community  described  in 
this  article  is  a population  of 
Native  Americans*  located  in  an 
urban  setting  in  the  northeast- 
ern United  States.  The  history 
and  circumstances  of  Native 
American  populations  with  re- 
spect to  alcohol  and  drug  abuse 
have  been  the  subject  of  much 
discussion.  Whether  causes  of 
alcohol  and  drug  abuse  are  due 
largely  to  historical,  socio-eco- 
nomic, or  biological  factors,123 
it  is  sufficient  to  know  that  In- 
dian Health  Service  officials  have 
currently  defined  alcohol,  sub- 
stance abuse,  and  the  diseases 
associated  with  alcohol,  as  the 
most  significant  health  problem 
affecting  Indian  communities.4 
Surveys  conducted  at  the  tribal 
level  show  that  American  Indian 
youth  have  frequently  begun 
alcohol,  marijuana,  and  inhalant 
use  by  age  11  or  12.5  Many  of 

* "Native  American",  "American  In- 
dian ",  "Native  ",  and  "Indian  "are  used 
interchangeably  throughout  this  text. 


these  adolescents  indicate  in 
anonymous  surveys  that  they 
go  beyond  casual  experimenta- 
tion to  multiple  or  heavy  drug 
use,  a fact  reflected  in  the  esti- 
mate that  nearly  one-half  of  all 
American  Indian  adolescents  are 
at  risk  for  physical  and  emotional 
problems  due  to  alcohol  and 
drug  use.6  Researchers  have 
worked  to  identify  the  specific 
prevention  needs  of  Native 
American  populations,  including 
culturally  sensitive  approaches 
to  building  self-esteem.7 

The  RIIC  Peer  Assistants 
Program 

In  1987  the  executive  staff  of 
the  Rhode  Island  Indian  Council 
began  plans  to  implement  a sub- 


ABBREVIATIONS  USED: 
CHARLIE:  Chemical  Abuse 
Resolution  Lies  in 
Education 

RIIC:  Rhode  Island  Indian 
Council 
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stance  abuse  prevention  pro- 
gram. A needs-assessment  sur- 
vey conducted  by  the  Council  in 
1980  estimated  the  Native 
American  population  in  Rhode 
Island  to  consist  of  4,000  indi- 
viduals from  over  50  tribes,  al- 
though informal  estimates  sug- 
gest that  the  actual  population 
in  the  state  is  higher.  The  survey 
also  found  the  rate  of  unem- 
ployment and  underemploy- 
ment among  the  American  Indi- 
ans in  the  state  was  nearly  three 
times  that  of  the  general  popu- 
lation, and  that  nearly  half  of  the 
American  Indian  population  did 
not  finish  high  school  or  receive 
a high  school  equivalency  de- 
gree. The  Council  operates  many 
different  programs  to  help  this 
population,  including  job  train- 
ing and  placement,  education  for 
youth,  housing,  health  educa- 
tion, a communication  network, 
family  violence  prevention  and 
other  social  services,  and  a cul- 
tural education  program.  A ma- 
jor theme  of  these  programs, 
dating  to  the  founding  of  the 
Council  in  1975,  involves  pro- 
viding a cultural  base  and  a sense 
of  community-a  "stronger  sense 
of  self-esteem  and  pride  in  the 
Indian  heritage"  for  individuals 
and  families  that  live  apart  from 
their  tribes.8 

The  children  participating  in 
the  substance  abuse  prevention 
program  are  all  between  the  ages 
of  7-13,  with  older  children  and 
adolescents  between  the  ages  of 
14-19  serving  as  peer  assistants 
to  the  prevention  program.  All 
are  children  of  American  Indian 
descent.  Some  have  parents  from 
areas  throughout  the  United 
States  who  are  currently  living 
in  Rhode  Island,  while  others 
are  members  of  the  Narragansett 
Indian  Tribe.  When  approaching 
the  Narragansett  and  other  In- 
dian tribes  located  in  the  north- 


eastern United  States,  it  is  help- 
ful to  understand  the  long  his- 
tory of  warfare,  decimation, 
forced  relocation,  and  discrimi- 
nation faced  by  these  peoples. 
By  the  late  1 600s  a stereotype  of 
American  Indians  as  being  par- 
ticularly prone  to  drunkenness 
and  indolence  already  was 
widespread  throughout  the 
British  colonies  of  southern  New 
England,  and  those  surviving 
American  Indians  were  repeat- 
edly prosecuted  for  drunken- 
ness and  related  behaviors.9  In  a 
recent  series  of  newspaper  ar- 
ticles, Gaines  documented  the 
experiences  of  several  New  En- 
gland Indian  tribes,  includingthe 
Narragansetts,  in  the  struggle  to 
regain  some  sense  of  Indian 
identity.  White  has  noted  the 
popular  non-Indian  misconcep- 
tion that  "true"  American  Indians 
can  be  found  only  west  of  the 
Mississippi  River.  The  appear- 
ance of  many  eastern  American 
Indians,  and  the  fact  that  many 
groups  have  grown  up  consid- 
ering tradition  to  be  items  of  the 
past,  are  principal  complications 
in  the  search  for  Indian  iden- 
tity.11 

The  Narragansett  Indian  T ribe 
received  renewed  federal  rec- 
ognition in  1983.  The  history  of 
the  Narragansett,  including  the 
depopulation  and  the  lack  of 
federal  recognition,  has  tended 
to  heightened  the  conditions 
described  by  White11  and  to  in- 
terfere with  the  exploration  of 
Indian  identity.  For  many  young 
people  of  the  tribe,  involvement 
with  or  information  about  their 
Indian  heritage  is  new.  Many 
youths  in  the  urban  area  express 
concerns  over  the  legitimacy  of 
their  connections  with  an 
American  Indian  past,  and  while 
they  want  to  learn  more  about 
"what  it  means  to  be  Indian", 
they  sometimes  ask  themselves 


whether  they  have  any  right  to 
think  of  themselves  as  "real  In- 
dians". 

Theoretical  orientation 

This  program  utilizes  a basic 
prevention  curriculum  and 
model  that  provides  drug-spe- 
cific information,  affective  edu- 
cation, the  development  of  in- 
dividual social  competencies, 
and  the  promotion  of  healthy 
alternatives  to  chemical  use.12 
Prevention  programs  in  many 
Native  American  communities 
follow  a varied  approach  of  ad- 
dressing existing  knowledge, 
attitudes,  and  behavior.  In  ad- 
dition, many  of  these  programs 
are  individualized  to  incorpo- 
rate the  additional  element  of 
cultural  traditions  for  younger 
members  of  the  community. 

The  Red  Cliff  program,  con- 
ducted with  over  1,000  school 
children  in  Minnesota,  Wiscon- 
sin, and  Michigan  school  sys- 
tems, used  traditional  Ojibwa 
legends  and  teachings  to  present 
a cultural  perspective  on 
wellness.13  Similarly,  in  White's 
program  among  the  Lumbee  in 
urban  Baltimore,  thirty-two 
Lumbee  youth  participated  in 
learning  about  and  creating  tra- 
ditional art,  as  well  as  in  helping 
to  clean  up  a community  and 
perform  community  service 
work.11  The  rationale  for  these 
programs  is  readily  under- 
standable and  is  consistent  with 
the  attitudes  and  values  of  Native 
American  communities,  where 
it  is  often  stated  that  young 
people  must  develop  an  inner 
strength  based  on  their  heritage 
in  order  to  be  successful  in  the 
modern  world. 

Academic  research  has  also 
supported  incorporating  cul- 
tural traditions  into  prevention 
programs  for  children.  In  an  im- 
portant study,  Mason  demon- 
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strated  asignificant  relationship 
between  American  Indian 
children's  self-concept  and  their 
likelihood  of  using  alcohol  and 
drugs,  and  provided  empirical 
evidence  for  the  role  of  cultural 
teachings  in  prevention  pro- 
grams by  showing  that  low  drug 
use  correlated,  for  example,  with 
enjoyment  of  participation  in 
tribal  activities  and  customs. 
Mason  suggested  that  self-con- 
cept among  American  Indian 
adolescents  is  primarily  cultur- 
ally-oriented, and  that  a positive 
self-concept  is  negatively  corre- 
lated with  alcohol  and  drug  use.14 
The  RIIC  Peer  Assistants  pro- 
gram was  based  in  large  part  on 
Mason's  findings. 

Activities  of  the  program 

The  prevention  curriculum 
used  in  this  program  was  built 
around  a core  program  known 
as  "Project  CHARLIE"  (CHemical 
Abuse  Resolution  Lies  In  Edu- 
cation), which  was  designed  and 
implemented  in  the  Edina,  Min- 
nesota school  system  and  has 
since  been  used  in  many  other 
parts  of  the  country.  Project 
CHARLIE  was  cited  by  the  Indian 
Health  Service  in  1987  as  one  of 
the  four  most  widely  used  pre- 
vention programs  among 
American  Indian  populations,  in 
part  because  it  is  designed 
principally  to  target  self-esteem 
and  is  readily  adaptable  to  dif- 
ferent cultural  groups.  The 
Project  CHARLIE  curriculum  is 
organized  into  four  major  units 
that  help  children  to  avoid  in- 
volvement with  alcohol  and 
drugs:  self-awareness,  relation- 
ships, decision-making  skills, 
and  chemical  use  in  society. 
Each  unit  is  composed  of  a num- 
ber of  different  lessons  and 
contains  numerous  suggestions 
for  projects  and  activities. 

In  addition  to  this  core  pre- 


vention curriculum,  the  Rhode 
Island  Indian  Council  program 
includes  a focused  component 
in  the  area  of  cultural  aware- 
ness. The  adolescents  and 
younger  children  participate  in 
cultural  activities  that  include 
learning  American  Indian 
handicrafts  native  to  the  North- 
east and  other  regions,  such  as 
beadwork  and  moccasin  mak- 
ing, listening  to  traditional  songs 
and  lore,  and  learning  about 
traditional  subsistence  patterns 
and  the  prehistory  of  the  region. 
Beyond  a simple  involvement  in 
the  activities,  participants  are 
encouraged  to  explore  their  own 
identity  as  American  Indians 
through  the  designs  they  create 
(in  beadwork,  on  t-shirts,  etc.), 
the  stories  and  poems  they  write, 
the  paintings  they  do,  and 
through  such  creative  mediums 
as  writing  a puppet  show,  doing 
a coloring  book  to  teach  younger 
kids  about  the  dangers  of  drug 
use,  making  colorful  anti-drug 
use  posters,  and  producing  vid- 
eotapes that  can  be  sent  to  other 
groups  who  are  developing 
community-based  prevention 
programs.  Trips  to  museums, 
powwows,  and  historical  sites 
of  importance  to  the  heritage  of 
the  young  people  generate  many 
discussions  of  current  events 
and  of  personal  values  and  atti- 
tudes. 

To  date,  the  program  has  been 
running  for  over  two  years,  and 
more  than  75  children  have  par- 
ticipated. 

Program  outcome  data 

Prevention  programs  are  dif- 
ficult to  evaluate.  Community 
members  often  do  not  see  the 
need  for  evaluations  and  self- 
report  data  are  called  into  ques- 
tion.15 For  these  reasons,  and 
because  standard  evaluation 
tools  may  not  be  sensitive 


enough  to  record  actual  changes 
in  special  populations,  the  pilot 
phase  of  the  Rhode  Island  Indian 
Council  program  employed  an 
evaluation  strategy  that  in- 
cluded both  standardized  in- 
struments and  ethnographic  in- 
terviews and  observations.  This 
evaluation  package  included  an 
alcohol  and  drug  use  survey  to 
collect  self-report  data  on 
quantity  and  frequency  of  alco- 
hol and  other  drug  use,  as  well 
as  reasons  for  using  drugs,  a 
standardized  test  of  self-es- 
teem,16 and  a semi-structured 
interview  about  the  role  and  im- 
portance of  cultural  elements  to 
the  individual.14  This  interview 
addressed  such  questions  as 
knowledge  of  family  or  group 
traditions  and  participation  in 
community  activities. 

Results 

The  value  of  teaching  cultural 
traditions  as  part  of  a substance 
abuse  prevention  program  may 
be  seen  in  a number  of  outcomes 
of  the  pilot  study,  as  well  as  in 
data  collected  throughout  the 
remainder  of  the  program. 

Two  groups  of  adolescents 
were  involved  in  the  initial  pilot 
study,  totalling  thirty-four  sub- 
jects (the  study  is  described  in 
more  detail  in  reference  17). 
Each  youth  was  involved  in  the 
study  through  participation  in  a 
25  hour-power-week  summer 
employment  program.  Nine  in- 
dividuals, aged  14  to  19,  partici- 
pated in  the  Indian  Council  pre- 
vention program.  This  program 
served  as  the  major  test  of  the 
hypothesis  that  the  teaching  of 
cultural  traditions  prevents  al- 
cohol and  drug  abuse.  In  addi- 
tion, a non-equivalent  compari- 
son group  of  25  individuals,  aged 
14  to  18,  was  selected  from 
among  adolescents  in  another 
summer  employment  program. 
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This  group,  which  included 
many  Hispanics  and  Blacks,  met 
the  same  income  level  criteria 
(to  qualify  for  federal  assistance 
programs)  and  lived  within  the 
same  residential  area.  A non- 
Indian  control  group  that  was 
equivalent  in  socio-economic 
factors,  urban  residence  pat- 
terns, and  inclusion  in  a similar 
summer  program  was  also  se- 
lected. 

Initial  indicators  in  the  pilot 
study  include  participation  for 
the  duration  of  the  program, 
changed  scores  on  the  cultural 
affiliation,  self-esteem,  and  drug 
use  inventories  from  the  pre-  to 
post-program  administration, 
and  behaviors  related  to  pre- 
sentation of  self  and  life  choices. 
For  example,  in  the  pilot  study, 
eleven  out  of  the  twenty-five  in- 
dividuals in  the  comparison 
group  did  not  complete  the  pro- 
gram, while  all  of  the  individuals 
in  the  Rhode  Island  Indian  Coun- 
cil group  completed  the  pro- 
gram. Those  individuals  in  the 
comparison  group  who  reported 
the  greatest  involvement  with 
alcohol  and  drugs  did  not  com- 
plete the  program,  while  test 
group  individuals  who  reported 
a similar  level  of  involvement 
with  alcohol  and  drugs  did  re- 
main for  the  entire  length  of  the 
prevention  program.  Addition- 
ally, data  indicated  a reduced 
rate  of  alcohol  and  other  drug 
use  in  the  group  that  included 
teachings  of  cultural  traditions. 
The  data  indicated  both  a sig- 
nificant reduction  of  drug  use 
between  the  two  groups,  and  a 
significant  correlation  between 
increased  cultural  affiliation  and 
decreased  alcohol  and  drug  use. 
No  significant  correlation  was 
found  between  changes  in  self- 
esteem and  changes  in  alcohol 
and  drug  use. 

There  are  other  indications 


of  the  importance  of  the  pro- 
gram. Older  adolescents  con- 
tinue to  report  the  importance 
of  teaching  younger  children 
how  to  avoid  the  dangers  asso- 
ciated with  alcohol  and  drug  use. 
Parents  are  now  invited  in  regu- 
larly to  see  their  children's 
progress,  and  in  several  cases 
this  has  led  to  reduced  tensions 
within  families.  Children  who 
were  having  trouble  in  school 
find  that  being  part  of  a com- 
munity program  helps  them  to 
do  better  at  school. 

Summary 

We  know  from  the  various 
data  gathered  in  this  study  that 
the  cultural  material  presented 
in  the  program  was  well  received 
and  contributed  to  reducing  al- 
cohol and  drug  use  among 
American  Indian  adolescents. 
Individuals  also  reported  enjoy- 
ing these  activities,  statements 
which  are  important  in  light  of 
the  need  to  generate  and  main- 
tain interest  in  a community- 
based  prevention  program.  Yet, 
the  specific  mechanism  by 
which  making  moccasins,  visit- 
ing reservations,  or  participat- 
ing in  pow-wows  serves  to  de- 
crease drug  and  alcohol  use  is 
still  to  be  discovered.  Is  there  a 
cognitive  mechanism  or  thought 
process  at  play  - do  individuals 
actually  think  "Now  that  I can  do 
this,  1 don't  want  to  do  drugs 
anymore"?  Or  do  intervening 
variables  mediate  between  in- 
creased cultural  affiliation  and 
the  decision  to  change  alcohol 
and  other  drug  use  behavior. 

Although  further  investiga- 
tion of  the  specific  mechanism 
connecting  cultural  traditions 
and  decreased  drug  use  is  be- 
yond the  scope  of  this  article, 
some  additional  observations 
may  shed  light  on  the  subject. 
When  questioned,  many  of  the 


older  participants  in  this  study 
remembered  having  some  kind 
of  drug  education  program  in 
school,  but  they  described  these 
as  simply  another  aspect  of  the 
educational  process.  These 
educational  programs  were  rep- 
resented as  a place  to  learn 
somebody  else's  views  and  de- 
cisions, which  then  could  be 
added  to  a general  fund  of 
knowledge.  Individuals  had  not 
fully  adopted  these  teachings  as 
part  of  their  own  decision-mak- 
ing process  about  alcohol  and 
other  drug  use.  For  a prevention 
program  to  be  successful,  it 
seems  likely  that  it  must  affect 
individuals  strongly  enough  to 
influence  and  support  decisions 
that  go  against  the  dictates  of 
the  peer  group  and  other  social 
elements  that  promote  alcohol 
and  drug  use.  The  program  must 
also  provide  a feeling  of  being  in 
control,  of  being  inasafesetting, 
and  of  being  able,  at  least  to 
some  extent,  to  shape  their  own 
future. 


. . . data  indicated  a reduced 
rate  of  alcohol  and  other 
drug  use  in  the  group  that 
included  teachings  of  cul- 
tural traditions. 


Insight  into  one  important 
mechanism  was  provided 
through  discussions  with  ado- 
lescents about  the  possibility 
that  they  begin  to  teach  the 
prevention  curriculum  to 
younger  children.  In  a television 
interview  conducted  at  the  end 
of  the  program,  several  Ameri- 
can Indian  youth  reported  that 
the  aspect  of  the  program  they 
liked  best  was  "being  able  to 
help  little  kids",  and  that  they 
had  previously  thought  that 
they  "would  be  doing  nothing 
after  school,  but  now  would  be 
helping  little  kids  not  to  use 
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drugs".  Concern  was  repeatedly 
expressed  over  what  was  per- 
ceived as  an  increasing  use  of 
drugs  by  younger  children  who 
were  too  innocent  and  unpro- 
tected to  resist  the  lure  of  alco- 
hol and  other  drug  use. 


. . . prevention  lessons  can 
affect  actual  choices  about 
chemical  and  drug  use  if  a 
transformation  occurs  in 
the  individual's  perception 
of  being  the  prevention 
provider,  rather  than  solely 
a target  of  the  prevention 
effort. 


The  findings  of  this  study  sug- 
gest that  prevention  lessons  can 
affect  actual  choices  about  alco- 
hol and  drug  use  if  a transforma- 
tion occurs  in  the  individual's 
perception  of  being  the  preven- 
tion provider,  rather  than  solely 
a target  of  the  prevention  effort. 
The  use  of  older  children  to  help 
in  prevention  efforts  is  not  a 
new  concept  in  the  field  of  pre- 
vention but  the  most  important 
finding  here  is  that  (at  least  in  a 
high-risk  population,  where  in- 
dividuals perceive  themselves 
as  outside  of  or  unsuccessful  in 
mainstream  society),  a real 
transformation  must  occur  for 
individuals  to  believe  them- 
selves capable  of  being  influen- 
tial in  the  prevention  program. 
A heightened  sense  of  cultural 
affiliation  leads  to  a heightened 
sense  of  responsibility  to  one's 
community,  and  the  children 
who  have  participated  in  the 
Rhode  Island  Indian  Council 
program  like  this  heightened 
sense  of  responsibility.  It  makes 
them  feel  important,  and  pro- 
vides a new  avenue  for  gaining 
positive  recognition  and  rein- 
forcement. 

One  of  the  important  compo- 
nents in  drug  abuse  prevention 


efforts,  therefore,  is  that  element 
or  combination  of  elements 
which  allows  individuals  to  per- 
ceive themselves  as  sufficiently 
"transformed"  to  become  a part 
of  the  solution  to  the  problem. 
The  Program  Coordinator  of  the 
Indian  Council  program  related 
an  observation  that  provides 
insight  into  one  such  transfor- 
mation: When  many  of  the  chil- 
dren first  come  into  the  program, 
they  refer  to  Indians  as  "they". 
However,  after  being  in  the 
program  and  learning  about 
their  heritage,  they  speak  of  In- 
dians as  "we".  In  the  case  of  Na- 
tive American  groups,  teachings 
of  material,  oral,  and  other  cul- 
tural traditions  can  serve  as  an 
important  component  that  pro- 
vides children  with  the  neces- 
sary buffers  against  alcohol  and 
other  drug  abuse. 

Conclusions 

Outcomes  of  this  program 
support  the  teaching  of  cultural 
heritage  in  order  to  provide 
adolescents  with  a viable  means 
to  develop  a different  role  in 
their  community,  thereby  help- 
ing to  prevent  their  own  abuse 
of  alcohol  and  drugs.  With  a core 
prevention  program  that  pro- 
vides information  and  teaches 
self-awareness  and  skills,  cul- 
tural elements  can  be  used  to 
strengthen  bonds  and  allow  ac- 
cess to  health-promoting  values 
and  norms  of  the  larger  society. 
When  this  program  is  individu- 
alized by  acommunity  to  include 
elements  specific  to  their 
population,  the  individual  can 
integrate  these  teachings  into  a 
self-image  as  a successful  cul- 
tural group  member,  as  well  as  a 
well-integrated  individual.  It  is 
hoped  that  these  processes  of 
change  are  sufficiently  general- 
izable,  regardless  of  the  specific 
content  preferred  by  a commu- 


nity or  cultural  group,  to  allow 
this  approach  to  be  personal- 
ized and  used  with  other  Ameri- 
can Indian  and  minority  groups. 
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Description:  Yohimbine  is  a 3a-15a-20B-17a-hydroxy  Yohimbine-16a-car- 
boxylic  acid  methyl  ester.  The  alkaloid  is  found  in  Rubaceae  and  related  trees. 
Also  in  Rauwolfia  Serpentina  (L)  Benth.  Yohimbine  is  an  indolalkylamine 
alkaloid  with  chemical  similarity  to  reserpine.  It  is  a crystalline  powder, 
odorless.  Each  compressed  tablet  contains  (1/12  gr.)  5.4  mg  of  Yohimbine 
Hydrochloride. 

Action:  Yohimbine  blocks  presynaptic  alpha-2  adrenergic  receptors  Its 
action  on  peripheral  blood  vessels  resembles  that  of  reserpine,  though  it  is 
weaker  and  of  short  duration.  Yohimbine's  peripheral  autonomic  nervous 
system  effect  is  to  increase  parasympathetic  (cholinergic)  and  decrease 
sympathetic  (adrenergic)  activity,  ft  is  to  be  noted  that  in  male  sexual 
performance,  erection  is  linked  to  cholinergic  activity  and  to  alpha-2  ad- 
renergic blockade  which  may  theoretically  result  in  increased  penile  inflow, 
decreased  penile  outflow  or  both. 

Yohimbine  exerts  a stimulating  action  on  the  mood  and  may  increase 
anxiety.  Such  actions  have  not  been  adequately  studied  or  related  to  dosage 
although  they  appear  to  require  high  doses  of  the  drug . Yohimbine  has  a mild 
anti-diuretic  action,  probably  via  stimulation  of  hypothalmic  centers  and 
release  of  posterior  pituitary  hormone 

Reportedly,  Yohimbine  exerts  no  significant  influence  on  cardiac  stimula- 
tion and  other  effects  mediated  by  B-adrenergic  receptors,  its  effect  on  blood 
pressure,  if  any,  would  be  to  lower  it,  however  no  adequate  studies  are  at  hand 
to  quantitate  this  effect  in  terms  of  Yohimbine  dosage. 

Indications:  Yocon"  is  indicated  as  a sympathicolytic  and  mydriatric.  It  may 
have  activity  as  an  aphrodisiac 

Contraindications:  Renal  diseases,  and  patients  sensitive  to  the  drug.  In 
view  of  the  limited  and  inadequate  information  at  hand,  no  precise  tabulation 
can  be  offered  of  additional  contraindications 

Warning:  Generally,  this  drug  is  not  proposed  for  use  in  females  and  certainly 
must  not  be  used  during  pregnancy.  Neither  is  this  drug  proposed  for  use  in 
pediatric,  geriatric  or  cardio-renal  patients  with  gastric  or  duodenal  ulcer 
history  Nor  should  it  be  used  in  conjunction  with  mood-modifying  drugs 
such  as  antidepressants,  or  in  psychiatric  patients  in  general. 

Adverse  Reactions:  Yohimbine  readily  penetrates  the  (CNS)  and  produces  a 
complex  pattern  of  responses  in  lower  doses  than  required  to  produce  periph- 
eral a-adrenergic  blockade.  These  include,  anti-diuresis,  a general  picture  of 
central  excitation  including  elevation  of  blood  pressure  and  heart  rate,  in- 
creased motor  activity,  irritability  and  tremor.  Sweating,  nausea  and  vomiting 
are  common  after  parenteral  administration  of  the  drug.12  Also  dizziness, 
headache,  skin  flushing  reported  when  used  orally.13 
Dosage  and  Administration:  Experimental  dosage  reported  in  treatment  of 
erectile  impotence. 1 ’3  4 1 tablet  (5.4  mg)  3 times  a day.  to  adult  males  taken 
orally.  Occasional  side  effects  reported  with  this  dosage  are  nausea,  dizziness 
or  nervousness.  In  the  event  of  side  effects  dosage  to  be  reduced  to  'h  tablet  3 
times  a day,  followed  by  gradual  increases  to  1 tablet  3 times  a day.  Reported 
therapy  not  more  than  10  weeks.3 
How  Supplied:  Oral  tablets  of  Yocon*  1/12  gr  5.4  mg  in 
bottles  of  100's  NDC  53159-001-01  and  1000's  NDC 
53159-001-10. 
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Childhood  Lead  Poisoning:  A Rhode  Island 
Perspective 

Peter  Simon,  MD,  MPH 
Amy  Zimmerman,  MPH,  RD 


. . . lead  levels  as  low  as  10- 
15  ug/dl  can  cause  consid- 
erable adverse  develop- 
mental outcomes. 


Childhood  lead  poisoning 
continues  to  be  a serious  na- 
tional public  health  problem. 
Although  rarely  fatal  and  in- 
creasingly asymptomatic,  lead 
poisoning  is  a totally  prevent- 
able cause  of  impaired  learning 
and  school  failure.  A growing 
number  of  research  studies  have 
determined  that  lead  levels  as 
low  as  10-15  ug/dl  can  cause 
considerable  adverse  develop- 
mental outcomes.12  A recent 
report  by  Needleman  et  al  indi- 
cated that  children  who  had 
moderately  elevated  lead 
levels  in  early  childhood,  despite 
no  overt  symptoms  caused  by 
the  initial  exposures,  exhibited 
a seven-fold  increase  in  school 
dropout  rates,  a six-fold  increase 
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in  reading  disabilities  and  a 
lower  final  high  school  rank.2 
Despite  many  successful  efforts 
to  decrease  the  average  blood 
lead  level  in  the  United  States, 
the  problem  of  childhood  lead 
toxicity  continues  to  become 
more  widespread  and  compli- 
cated. 

The  Environmental  Defense 
Fund  (EDF)  recently  reported 
that  lead  poisoning  is  one  of  the 
nation's  most  common  child- 
hood diseases.  EDF  estimates 
that  lead  poisoning  is  so  endemic 
in  some  urban  areas  such  as 
Providence  that  50%  or  more  of 
the  children  under  the  age  of  six 
living  in  such  areas  have  blood 
levels  over  10  ug/dl.3  The 
Agency  for  Toxic  Substances 
and  Disease  Registry  (ATSDR) 
estimates  that  nationally  be- 
tween three  and  four  million 
children  ages  nine  months  to 
five  years,  (and  400,000  fetuses 
per  year)  are  at  risk  of  adverse 
health  effects  due  to  lead  expo- 
sure.4 Although  poor  and  mi- 
nority children  are  dispropor- 
tionately affected,  the  problem 
cuts  across  all  socio-economic 
strata. 


Most  children  with  docu- 
mented lead  toxicity  are  exposed 
to  lead  from  its  presence  in 
paint.  Other  contributing  factors 
include  lead  contaminated  soil 
and  dust  (originally  contami- 
nated by  paint),  plumbing,  gaso- 


ABBREVIA  TIONS  USED: 
ATSDR:  Agency  for  Toxic 
Substances  and  Disease 
Registry 

CD:  Centers  for  Disease 
Control 

CLPCP:  Childhood  Lead 
Poisoning  Control 
Program 

DFH:  Division  of  Family 
Health 

EDF:  Environmental 
Defense  Fund 
FEP:  Free  erythrocyte 
protoporphyrin 
NECCLPP:  New  England 
Consortium  of  Childhood 
Lead  Poisoning  Programs 
Pb:  Lead 

RIDH:  Rhode  Island 
Department  of  Health 
SEA:  Southeast  Asian 
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line,  occupational  sources  and 
other  miscellaneous  sources 
such  as  pottery,  folk  remedies 
and  toys.  Although  the  use  of 
lead-based  paint  has  been 
banned  for  domestic  use  since 
the  1970s,  recent  estimates  indi- 
cate that  there  are  over  40  million 
US  homes  which  contain  lead- 
based  paint,  2 million  of  which 
are  in  deteriorating  condition.4 

Lead  Poisoning  in  Rhode  Island 
Children 

Like  many  others  areas  in  the 
Northeast,  Rhode  Island  is 
struggling  with  problems  of  in- 
adequate and  deteriorating 
housing.  United  States  Census 
data  indicate  that  65%  to  80%  of 
housing  units  in  many  high  risk 
inner  city  neighborhoods  (and 
30%  to  40%  of  all  housing)  within 
the  state  were  built  before  1940 
(Table  1).  This  significantly 
contributes  to  the  risk  of  lead 
exposure.  These  risks  are  com- 
pounded by  limited  access  to 


health  services  for  many  preg- 
nant and  parenting  women,  and 
children.  EDF  estimates  that 
30,624  (50%)  of  the  Providence- 
Warwick-Pawtucket  population, 
ages  six  months  to  five  years  of 
age,  have  blood  lead  levels  that 
exceed  10  ug/dl  and  that  10,317 
children  have  blood  lead  levels 
exceeding  15  ug/dl3.  Data  from 
the  Rhode  Island  Childhood 
Lead  Poisoning  Control  Program 
(CLPCP)  indicates  that  in  1989, 
of  the  20,631  Rhode  Island  chil- 
dren screened  (using  current 
Centers  for  Disease  Control 
threshold  recommendations  of 
free  erythrocyte  protoporphyrin 
(FEP)  ;>  35  ug/dl  and  a blood  lead 
;>  25  ug/dl),  689  had  positive 
screening  results  (3.3%)  and  500 
were  confirmed  cases  of  lead 
toxicity. 

Leaded  paint  continues  to  be 
the  major  source  of  contamina- 
tion for  documented  cases  de- 
tected over  the  past  twelve  years 
by  Rhode  Island's  CLPCP.  The 


majority  of  these  cases  resided 
in  Providence  (census  tracts  2- 
7,13,14,25,26),  Woonsocket 
(census  tracts  179,180,183), 
Central  Falls  (census  tracts  109, 
110),  Pawtucket  (census  tracts 
155,156),  and  Newport  (census 
tracts  405,411).  Although  some 
of  the  housing  in  these  neigh- 
borhoods is  being  improved 
(improper  lead  abatement  of  old 
Victorian  homes  presents  a 
growing  concern  in  Rhode  Is- 
land), the  majority  of  stock  is 
old  and  deteriorating.  Tables  1 
and  2 illustrate  that  in  the  four 
inner  city  Providence  neighbor- 
hoods designated  by  the  CLPCP 
as  "high  risk",  between  65%  and 
80%  of  the  housing  units  were 
built  before  1940,  between  35% 
and  55%  of  the  residential 
buildings  are  considered  to  be 
in  "below  average":  condition, 
between  40%  and  70%  of  the 
population  are  substantially 
below  the  poverty  level,  and 
between  68%  and  95%  of  the 


Table 

Providence 
Neighborhoods 
(Census  Tracts) 

1.  Income 

Families  with 
Income  Below 
Poverty  Level 
(%) 

and  Housin' 

Percent  of 
Persons  Below 
200%  of  Poverty 

l Status  for 

# of  Housing 
Units  Available 

"High  Risk" 

% of  Housing 
Units  Built 
Before  1940 

Providence 

% of  Housing 
Units  Built 
1940-1970 

j Neighborh 

% of  Housing 
Units  Built 
After  1970 

oods 

% of  Residential 
Buildings  in 
"Below  Average" 
Condition 

South  Providence 
Census  Tracts 
(CT  4-7)  Upper 
and  Lower 

40.4 

77.1 

2332 

68.6 

22.9 

85 

54% 

Elmwood  (CT  2-3) 
(Elmwood  and 
South  Elmwood) 

28.1 

62.8 

4477 

66.3 

26.4 

7.3 

45% 

West  End 
(CT  13-14) 

29.3 

64.5 

6116 

71.1 

20.8 

8.1 

55% 

Smith  Hill 
(CT  25-26) 

10.6 

42.0 

2788 

78.3 

15.6 

6.1 

34% 

Data  obtained  from 
Census  Data) 

‘Taken  from  Housi 

Neighborhood  5 
ng  Study  for  the 

statistics  Program 
City  of  Providenc 

l,  U.S.  Commerce  Department's  Census  Bureau,  Providence,  RI  (Based  on  1980 
e Final  Report,  Department  of  Planning  and  Development,  March,  1990. 
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Table  2.  1989  Neighborhood  Racial  and  Ethnic  Composition  by  Public  School  Enrollment 

for  "High  Risk"  Providence  Neighborhoods 


Providence  Neighborhoods 
(Census  Tracts) 

Black 

White 

Spanish 

Portuguese 

SEA 

Other 

Total 

Minority 

% 

Minority 

South  Providence  (CT  4-7) 

604 

74 

352 

20 

65 

39 

1000 

93.6 

(Upper  and  Lower) 

Elmwood  (CT  2-3) 

765 

272 

966 

32 

406 

47 

2215 

88.8 

West  End  (CT  13-14) 

1005 

385 

1098 

50 

815 

27 

2994 

88.6 

Smith  Hill  (CT  25-26) 

49 

295 

162 

36 

368 

18 

633 

68.2 

population  are  of  minority  sta- 
tus.5 Thus,  it  is  evident  that  old 
and  deteriorating  houses  are 
serving  as  homes  for  the  major- 
ity of  the  state's  poor,  and  mi- 
nority, immigrant  and  refugee 
populations.  Such  populations 
are  often  the  hardest  to  reach 
because  of  both  language  and/ 
or  cultural  barriers,  making 
these  individuals  at  even  greater 
risk  for  being  exposed  to  lead. 

Rhode  Island  has  the  largest 
percentage  of  Southeast  Asian 
(SEA)  residents  (based  on  total 


state  population)  in  the  United 
States.  The  state's  SEA  commu- 
nity is  young  and  rapidly  grow- 
ing. Prior  to  1979  there  were 
fewer  than  1 ,000  SEA  refugees  in 
the  State.  Since  then  Rhode 
Island  has  become  the  home  of 
approximately  14,000  SEAs 
(Table  3).  At  present,  78%  of  the 
SEAs  live  in  the  inner  city  neigh- 
borhoods of  Providence.  The 
remaining  percentage  live  pri- 
marily in  the  dilapidated  neigh- 
borhoods of  Woonsocket. 

Results  of  a follow  up  study 


undertaken  in  1987  indicated 
that  the  SEA  child  population 
experienced  an  exceptionally 
high  prevalence  of  abnormal 
lead  screening  results  (11.8%) 
when  compared  to  non-SEA 
children  (mostly  black  and  His- 
panic) living  in  the  same  high 
risk  neighborhoods  (3.9%) 
(Table  4).  In  addition  the  SEAs 
did  not  experience  the  same 
decrease  in  abnormal  lead 
screening  results  as  seen  in  other 
minority  groups  from  1984  to 
1987. 


Table  3.  Southeast  Asian  (SEA)  Population  in  Rhode 
Island  1982-1986  by  Origin  of  Birth 


1982 

1983 

1984 

1985 

1986 

Cambodian  2500 

3000 

2800 

4653 

6600 

(42%) 

(49%) 

(43%) 

(49%) 

(48%) 

Hmong  2500 

1800 

2500 

2813 

2317 

(42%) 

(30%) 

(38%) 

(29%) 

(17%) 

Laotian  600 

1000 

900 

1552 

4300 

(10%) 

(16%) 

(14%) 

(16%) 

(31%) 

Vietnamese  300 

330 

300 

582 

500 

(6%) 

(5%) 

(5%) 

(6%) 

(4%) 

TOTAL  SEA  5900 

6130 

6500 

9700 

13,717 

(100%) 

(100%) 

(100%) 

(100%) 

(100%) 

Table  4.  Estimated  Prevalence  of  Child- 
hood Lead  Toxicity,  Providence,  RI 1988, 
for  Southeast  Asians  and  Other  Non- 
Whites 


Ethnicity 

Prevalence 
of  Abnormal 
Screening*(%) 

True  Positive 
Rate** 

(%) 

Prevalence 

Lead 

Toxicity  (%) 

SEA 

11.8 

50.8 

6.0 

Non-SEA, 

Non-White 

3.9 

60.3 

2.3 

* FEPa  35  ugm%  and  Pba  25  ugm%  by  fingerstick  samples 


**  Venous  blood  Pb  a 25  ugm% 


‘Obtained  from  Southeast  Asian  Refugee  Project,  Center  for  Disease 
Control  Rhode  Island  Department  of  Health 
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Additional  analysis  of  the 
records  of  cases  of  confirmed 
lead  poisoning  admitted  to  the 
lead  clinic  indicated  that  al- 
though the  predictive  value  of 
an  abnormal  screening  test  in 
SEAs  was  lower  than  for  other 
ethnic  groups  due  to  their  high 
prevalence  of  chronic  parasitic 
infection  and  iron  deficiency 
anemia,  SEAs  were  almost  three 
times  more  likely  to  have  con- 
firmed lead  poisoning  than  other 
minority  children  living  in  the 
same  census  tracts  in  high  risk 
neighborhoods  in  Providence 
(Tables  4 and  5). 

In  addition  to  the  SEA  com- 
munity, Rhode  Island  has  a rap- 
idly growing  Hispanic  popula- 
tion. Rhode  Island's  Department 
of  Education  indicates  a 100% 
increase  in  the  Hispanic  enroll- 
ment rate  over  the  past  five  years 
(Table  6).  The  Hispanic  com- 
munity is  concentrated  in 
Providence,  Central  Falls,  and 
Pawtucket,  as  are  many  other 


local  immigrant  groups  (Portu- 
guese, Cape  Verdean,  Haitian, 
Colombian,  and  Nigerian). 

Along  with  the  diversity  and 
heterogeneity  that  constitutes 
the  Rhode  Island  population 
come  unique  problems  and 
challenges.  The  ethnic  groups 
which  live  in  high  risk  neighbor- 
hoods have  a variety  of  different 
cultural  beliefs,  practices  and 
languages.  For  these  reasons, 
identifying  and  treating  children 
from  these  population  groups  is 
often  time  consuming. 

Childhood  Lead  Poisoning 
Control  Efforts  in  Rhode 
Island 

The  Rhode  Island  Department 
of  Health's  (RIDH)  Division  of 
Epidemiology  (now  called  Dis- 
ease Control)  created  the  CLPCP 
in  1977.  The  program  was  ini- 
tially implemented  to  coordinate 
lead  screening  activities  for 
children  under  the  age  of  six  and 
to  educate  health  care  provid- 


ers as  to  the  importance  of 
screening.  Categorical  grant 
funds  provided  by  CDC,  along 
with  state  dollars,  were  used  to 
support  program  activities  from 
1977  to  1982.  In  1982  when  con- 
solidated block  grants  replaced 
categorical  funding  (Omnibus 
Reconciliation  Act  of  1981),  RIDH 
maintained  its  lead  poisoning 
prevention  activities  and  allo- 
cated Maternal  and  Child  Health 
Block  Grant  dollars  to  the  Divi- 
sion of  Disease  Control  to  con- 
tinue funding  this  program.  Even 
tually,  in  1987,  the  CLPCP  was 
transferred  to  the  Division  of 
Family  Health  (DFH)  where  it 
could  more  appropriately  be 
administered. 

Currently  in  its  thirteenth  year 
of  operation,  the  CLPCP  utilizes 
much  of  the  original  methodol- 
ogy developed  under  the  guid- 
ance of  the  CDC.  Placing  em- 
phasis on  lead  screening  and 
treatment  services,  the 
program’s  productivity  has 
continued  to  grow.  Working  with 
an  ever  widening  network  of 
Rhode  Island  pediatricians, 
family  practitioners,  commu- 
nity-based neighborhood  health 
centers,  day  care  providers  and 
early  childhood  education  pro- 
grams, the  CLPCP  has  success- 
fully tripled  its  screening  volume 
from  6,044  screened  in  1977  to 
20,631  screened  in  1989  (Figure 
1),  and  has  decreased  the  state's 
screening  positivity  rate  (per- 
cent positive)  from  7.5%  in  1977 
to  3.3%  in  1989.  The  CLPCP  has 
also  been  extremely  effective  in 
educating  private  practitioners 
about  lead  poisoning.  This  is 
evidenced  by  the  increase  in  the 
number  of  screenings  generated 
by  private  physicians.  As  illus- 
trated in  Figure  1,  since  1978  the 
volume  of  screenings  generated 
by  the  private  sector  has  in- 
creased 530%,  from  1,448  in  1978 


Table  5.  Confirmatory  Lead  (Venous  Blood)  Levels  for 

Providence  Children  Ages  1-6  Years  by  Ethnicity 

(July,  1987  through  June,  1988) 

Ethnicity 

Venous  Blood  Lead  (ugm%) 

# Confirmed 

Pb  > 25  ugm% 

% 

SEA  all 

59 

30 

50.8 

Cambodian 

34 

13 

38.2 

Hmong 

21 

14 

66.7 

Laotian 

4 

3 

75.0 

Non  SEA;  Non  White 

131 

79 

60.3 

Black 

72 

46 

63.9 

Hispanic 

38 

22 

57.9 

Other 

21 

11 

52.4 

White 

57 

25 

43.9 

Total 

247 

134 

54.3 
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Table  6.  Number  and  Proportion  of  Total  Enrollment  for  Nonwhite  Population  in  Providence 
City  Public  Schools  1982-1986 

Asian/Pacific  Islander  Hispanic  Black  Total  Nonwhite 


n 

% 

n 

% 

n 

% 

n % 

1982 

1451 

8.0 

2237 

12.0 

4598 

25.5 

8286 

45.5 

1983 

1455 

8.0 

2424 

13.0 

4713 

26.0 

8592 

47.0 

1984 

1594 

8.6 

2892 

15.6 

4780 

26.0 

9266 

50.2 

1985 

1842 

9.7 

3309 

17.0 

4823 

25.0 

9974 

52.0 

1986 

2170 

11.0 

3704 

18.0 

4920 

25.0 

10,794 

54.0 

to  7,665  in  1988.  Thus  the  CLPCP 
has  become  a well  known  public 
health  program  which  has  es- 
tablished a strong  working  re- 
lationship with  the  private 
pediatricians  and  family  practi- 
tioners in  the  state.  The  program 
is  also  well  known  regionally  as 


well  as  nationally.  This  has  re- 
sulted from  its  leadership  role 
in  establishing  the  New  England 
Consortium  of  Childhood  Lead 
Poisoning  Prevention  Programs 
(NECCLPP,  a regional  consor- 
tium to  assist  New  England 
States  in  the  planning,  manage- 


ment and  evaluation  of  child- 
hood lead  poisoning  prevention 
activities). 

Moreover,  the  CLPCP  contin- 
ues to  be  successful  in  provid- 
ing medical  and  case  manage- 
ment services  to  a majority  of 
children  referred  to  the  state 
funded  lead  clinic  for  treatment 
and  follow-up.  A recent  series  of 
case  reviews  dating  back  to  1 987 
indicated  that  only  80  patients 
(out  of  approximately  800  new 
clinic  cases  since  1987)  have 
been  completely  lost  to  follow 
up. 

Despite  considerable  reduc- 
tions in  its  financial  and  staff 
support  the  CLPCP  has  been 
maintained.  This  has  been  ac- 
complished by  having  commit- 
ted individuals  review  program 
activities,  redefine  program  pri- 
orities and  develop  realistic 
plans  which  would  allow  the 
CLPCP  to  treat  those  children  at 
greatest  risk.  Protocols  for  diag- 
nostic confirmation,  environ- 
mental investigation,  pediatric 
management,  program  moni- 
toring and  community  education 
were  revised  with  priority  given 
to  meeting  the  needs  of  younger 
(nine  months  to  three  years  of 
age)  lead  poisoned  children  with 
Class  III  or  IV  screening  results. 


Figure  1.  Childhood  Lead  Poisoning 
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Summary 

The  Rhode  Island  Department 
of  Health  recognizes  lead  expo- 
sure as  the  State's  most  impor- 
tant environmental  health  prob- 
lem. Historically,  the  program 
has  relied  on  secondary  preven- 
tion strategies  consisting  pri- 
marily of  screening,  case-find- 
ing, limited  environmental  in- 
tervention and  medical  man- 
agement. While  secondary  pre- 
vention of  lead  toxicity  identi- 
fies existing  cases  in  a preclinical 
stage,  it  does  not  prevent  expo- 
sure to  lead  hazards.  The 
sources  of  lead  exposure  need 
to  be  appropriately  identified 
and  abated  if  exposures  and  re- 
exposures are  to  be  prevented. 
Because  of  the  ubiquity  of  lead 
and  practical  limitations  of 
available  resources,  a large 
number  of  children  with  el- 
evated blood  lead  levels  will 
continue  to  go  unscreened  and 
undetected  unless  more  effec- 
tive screening  strategies  are 
implemented.  Present  reliance 
on  the  free  erythrocyte  proto- 
porphyrin (FEP)  test  as  a pri- 
mary screening  tool  is  recog- 
nized as  an  insensitive  way  to 


identify  children  with  blood  lead 
levels  below  40  micrograms  %. 
With  growing  evidence  of  toxic- 
ity and  long  term  health  effects 
associated  with  blood  lead  lev- 
els in  the  range  between  10  and 
40  micrograms  %,  blood  lead 
analysis  will  need  to  become  part 
of  the  routine  method  of  screen- 
ing. 


Because  of  the  ubiquity  of 
lead  ...  a large  number  of 
children  will  continue  to  go 
unscreened  and  undetected 
unless  more  effective 
screening  strategies  are 
implemented. 


With  additional  resources, 
Rhode  Island's  CLPCP  could  effi- 
ciently and  effectively  create  a 
strong  environmental  primary 
prevention  program.  Financial 
assistance  from  the  CDC  will 
provide  the  RIDH  with  the  re- 
sources needed  to  implement  a 
comprehensive  environmental 
lead  risk  assessment  and  reduc- 
tion program  while  simulta- 
neously altering  and  expanding 
existing  screening  strategies. 


Implementation  of  these  two 
strategies  will  reduce  the  inci- 
dence of  lead  toxicity  among 
Rhode  Island's  childhood  popu- 
lation. 
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QUESTION: 

WHAT  ARE  THE  THREE  MOST 
IMPORTANT  THINGS  TO 
CONSIDER  WHEN  CHOOSING 
AN  INSURANCE  AGENCY? 

ANSWER: 

EXPERIENCE,  EXPERIENCE, 
EXPERIENCE 


INSURANCE  SINCE  1879 

STARKWEATHER  & SHEPLEY  INC.  ■ (401)  421-6900 

Morton  Smith,  Inc.  - (401)  861-6800 

155  South  Main  Street 
Providence,  Rhode  Island  02903 
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USAF  HEALTH  PROFESSIONS 
TOLL  FREE 
1-800-423-USAF 


PUT  YOUR 
MEDICAL 
CAREER  IN 
FLIGHT. 

Discover  the  thrill  of  fly- 
ing, the  end  of  office 
overhead  and  the  enjoy- 
ment of  a general  prac- 
tice as  an  Air  Force  flight 
surgeon.  Talk  to  an  Air 
Force  medical  program 
manager  about  the 
tremendous  benefits  of 
being  an  Air  Force  medi- 
cal officer: 

• Quality  lifestyle,  quali- 
ty practice 

• 30  days  vacation  with 
pay  per  year 

• Support  of  skilled 
professionals 

• Non-contributing 
retirement  plan  if 
qualified 

Discover  how  to  take 
flight  as  an  Air  Force 
flight  surgeon.  Talk  to 
the  Air  Force  medical 
team  today.  Call 
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Aging  2000:  Pursuing  Progressive  Care  for 
Rhode  Island's  Elderly 


Ira  C.  Magaziner 


. . . our  state  ranks  first  in 
the  US  in  the  proportion  of 
its  population  over  85  years 
of  age. 


For  the  past  year  and  a half, 
an  ad  hoc  committee  has  been 
meeting  under  the  sponsorship 
of  the  Interfaith  Health  Care 
Ministries  with  the  goal  of  im- 
proving the  health  care  system 
for  Rhode  Island’s  elderly 
population.  Comprised  of  more 
than  150  nurses,  consumer  ad- 
vocates, physicians,  health  care 
regulators,  nursing  home  ad- 
ministrators, government  offi- 
cials, medical  ethicists,  third 
party  insurers,  lawyers,  com- 
munity workers,  clergy,  aca- 
demics and  other  concerned 
caregivers,  consumers  and  pro- 
viders, the  aim  of  the  committee 
is  to  pursue  new  and  progres- 
sive approaches  to  enhanced 
elderly  care. 

The  name  of  the  project  is 
Aging  2000. 

Elderly  care  is  an  especially 


Ira  C.  Magaziner  is  president  of 
SJS,  Inc.,  a public  policy  consult- 
ing firm  in  Providence.  An  inter- 
national business  strategy  con- 
sultant, Mr.  Magaziner  serves  as 
a director  of  Aging  2000. 


important  issue  for  Rhode  Is- 
land, since  our  state  ranks  third 
in  the  nation  in  the  proportion 
of  total  population  who  are  eld- 
erly (over  65)  and  first  in  the  US 
in  the  proportion  of  its  popula- 
tion over  85  years  of  age.1 

Working  with  the  Aging  2000 
committee  is  a staff  of  10  indi- 
viduals with  a variety  of  skills, 
including  researchers,  social 
scientists,  health  care  profes- 
sionals, business  strategy  con- 
sultants, cost  analysts,  and 
public  policy  activists. 

The  committee  met  monthly 
and  the  staff  conducted  inter- 
views and  researched  elderly 
care  systems  locally,  nationally 
and  internationally.  The  Aging 
2000  staff  conducted  nearly 
1 ,000  interviews  with  health  care 
professionals,  consumers  and 
providers  in  Rhode  Island,  as 
well  as  hundreds  more  in  twelve 
states  and  five  other  countries. 

Staff  members  visited  nurs- 
ing homes  and  hospitals  to  talk 
with  patients  and  administra- 
tors. They  rode  on  transporta- 
tion vans  with  the  elderly,  and 
talked  to  rescue  vehicle  drivers 


in  their  stations.  They  went  into 
doctor's  offices  to  see  physi- 
cians, nurses,  and  bookkeepers. 
They  visited  senior  centers,  ate 
at  meal  sites,  and  met  with  shut- 
ins  in  their  homes.  They  ac- 
companied visiting  nurses  on 
their  rounds  and  observed  nu- 
merous shifts  in  hospital  emer- 
gency rooms,  intensive  care 
units,  medical  floors,  and  oper- 
ating rooms.  They  attended 
conferences,  seminars,  and 
meetings. 

In  addition  to  these  inter- 
views, the  staff  traced  the  flow 
of  dollars  in  order  to  better  un- 
derstand the  complex  channels 
of  payment  and  reimbursement. 
The  staff  analyzed  the  time  spent 
by  doctors,  nurses  and  nurses' 
aides  in  hospitals,  nursing 
homes  and  physicians’  offices 
for  hundreds  of  hours,  while 
conducting  a detailed  strategic 
cost  analysis  of  the  elderly 
health  care  system  which  has 
no  precedent  in  Rhode  Island. 

After  a year  of  study  and  a 
series  of  meetings  with  the  en- 
tire committee,  and  armed  with 
growing  amounts  of  research, 


June,  1991-Vol.  74 


295 


smaller,  more  intense,  focus 
groups  were  convened  to  at- 
tempt to  pinpoint  the  major 
problems  affecting  elderly 
health  care  in  Rhode  Island. 
Committee  members  were  pre- 
sented with  a simple,  but  chal- 
lenging premise:  given  a blank 
sheet  of  paper,  disregarding 
current  restrictions,  how  would 
they  design  an  ideal  system  for 
elderly  care? 


The  Aging  2000  staff  con- 
ducted nearly  1,000  inter- 
views with  health  care  pro- 
fessionals, consumers  and 
providers  in  Rhode  Island, 
as  well  as  hundreds  in 
twelve  states  and  five  other 
countries . 


Those  who  had  entered  the 
process  on  what  seemed  like 
opposite  sides  of  the  fence  soon 
stood  together  in  their  views  of 
how  to  improve  the  elderly  care 
system. 

Building  From  Scratch 

Aging  2000  members  are  con- 
vinced that  applying  band-aids 
to  the  current  system's  ills  will 
not  be  enough.  Such  incremen- 
tal stopgap  measures  have  in 
fact  contributed  to  the  chaos  of 
the  current  system.  They  real- 
ize that  lasting  improvements 
will  require  systemic  rather  than 
piecemeal  changes.  Rather  than 
remodelling  our  current  struc- 
ture, we  can  build  another  from 
scratch.  We  ll  use  the  bricks  that 
proved  effective  in  the  original 
system,  put  aside  those  that 
failed,  and  will  add  new  bricks  - 
innovative  measures  which  will 
help  strengthen  an  improved 
model. 

Aging  2000  committee  mem- 
bers, despite  their  disparate  in- 
terests, backgrounds,  and  expe- 


rience agreed  on  the  key  prob- 
lems that  need  to  be  addressed. 

1)  The  system  is  too  bureau- 
cratic, with  too  many  complex 
regulations  and  reporting  re- 
quirements for  care  providers, 
and  too  many  confusing  and 
complicated  rules  for  consum- 
ers and  their  families. 

2)  The  fragmentation  of  ser- 
vices makes  it  difficult  for  con- 
sumers and  their  families  to  gain 
the  information  and  access  the 
need  for  existing  care  systems. 

3)  There  is  a lack  of  continuity 
for  consumers  who  must  see 
dozens  of  doctors,  nurses,  test 
givers,  social  workers  and  sys- 
tem administrators  in  the  course 
of  an  illness.  This  can  result  in 
poor  care,  unnecessary  testing 
and  lost  information. 

4)  It  is  often  difficult  for  people 
wishing  to  stay  in  their  homes 
rather  than  enter  hospitals  or 
nursing  homes  to  secure  the 
services  that  would  allow  them 
to  do  so. 

5)  People  must  often  switch 
their  place  of  residence  as  they 
age  and  find  it  a difficult  and 
anxious  transition. 

6)  Decisions  relating  to  the 
effectiveness  of  medical  proce- 
dures on  very  ill,  frail  elderly 
patients  are  often  made  in  a 
haphazard  fashion  with  inad- 
equate ethical  guidelines. 

7)  Very  few  doctors,  nurses, 
social  workers  and  managers  are 
educated  to  the  specific  needs 
of  the  elderly. 

8)  Elderly  people  are  often 
taking  multiple  medications 
prescribed  by  different  doctors 
which  can  produce  adverse  re- 
actions; people  are  often  con- 
fused about  their  prescription 
dosage;  and  medications  are  too 
expensive  for  many. 

9)  The  elderly  health  care 
system  is  very  expensive  for  the 
value  received.  We  are  spend- 
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ing  over  $4,500  per  year  of  pub- 
lic funds  for  every  elderly  citi- 
zen in  Rhode  Island  and  yet 
many  are  dissatisfied  and  some 
receive  inadequate  care. 

Turning  Ideas  into  Action 

The  entire  committee  and  staff 
met  for  two  days  on  February  1 
and  2 to  try  to  reach  consensus 
on  models  to  address  these 
problems,  and  how  to  implement 
them  in  Rhode  Island.  The  Aging 
2000  agenda  was  forged  from 
these  intensive  meetings. 

The  Aging  2000  report  will  be 
issued  this  spring,  1991.  It  will 
provide  a thorough  analysis  of 
Rhode  Island's  elderly  care  sys- 
tem, describe  problems,  and 
make  recommendations  for  new, 
comprehensive  approaches  to 
solving  these  problems. 

Models  of  innovative  elderly 
care  will  be  created  in  Rhode 
Island  within  the  next  few  years. 
Funding  schemes  to  finance 
these  models  will  be  put  in  place. 
In  upcoming  issues  of  theRhode 
Island  Medical  Journal,  Aging 
2000  will  share  with  readers, 
through  a series  of  articles,  the 
models  that  are  being  consid- 
ered. 

After  years  of  frustration,  of 
seeing  the  best  intentions  go 
awry,  watching  new  ideas  fall 
prey  to  financial  constraints,  and 
hardest  of  all,  having  to  cope 
with  human  pain  and  suffering 
while  trying  to  struggle  with  an 
enormous  bureaucratic  system 
- it  is  easy  to  be  cynical  about 
the  possibilities  for  improve- 
ment. In  fact,  common  sense 
might  tell  one  that  to  be  anything 
but  skeptical  about  overhauling 
the  current  system  is  foolish. 

But  for  the  past  year  and  a 
half,  more  than  150  profession- 
als and  lay  people  - neither 
cynics  nor  fools  - have  led  the 
fight  for  improved  care,  battling 
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in  community  centers,  nursing 
homes,  adult  day  care  centers, 
hospitals  and  their  own  homes, 
and  have  made  a commitment 
to  change.  They  have  pooled 
their  talents,  resources  and  ex- 
perience, and  have  already  be- 
gun drawing  attention  locally 
and  nationally. 


Committee  members  were 
presented  with  a simple , but 
challenging,  premise:  given 
a blank  sheet  of  paper,  dis- 
regarding current  restric- 
tions, how  would  they  design 
an  ideal  system  for  elderly 
care? 


Elderly  health  care  issues 
touch  everyone:  families,  neigh- 
bors, clergy,  public  servants,  but 
none  more  so  than  the  profes- 
sionals in  the  field.  Rhode  Island 
can  become  a model  state  in 
elderly  health  care.  It  can  build  a 
system  that  is  affordable,  finan- 
cially equitable,  and  one  which 
gives  independence  and  dignity 
to  our  older  members  of  society. 
But  we  will  need  to  forge  a 
common  effort.  We  welcome  the 
opportunity  to  seek  the  partici- 
pation and  support  of  readers  of 
the  Rhode  Island  Medical  Journal 
in  our  quest. 

The  new  buildings  are  going 
to  go  up.  The  foundation  has 
already  been  laid.  Everyone  is 
welcome.  Bring  your  own  plans 
and  tools.  Just  come  prepared 
to  work. 
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NINE  PROBLEMS  IN  ELDERLY  CARE 

Through  a grassroots  process  of  consensus-building  among  the 
Aging  2000  committee  members,  the  group  defined  nine  key  prob- 
lems that  must  be  conquered  in  order  to  provide  improved,  pro- 
gressive elderly  care  for  Rhode  Island: 

1)  COMPLEX  BUREAUCRACY. 

The  system  is  too  bureaucratic  with  too  many  complex  regulations 
and  reporting  requirements  for  care  providers,  and  too  many 
confusing  and  complicated  rules  for  consumers  and  their  families. 

2)  FRAGMENTATION  OF  SERVICES.  . 

It  is  difficult  for  consumers  and  their  families  to  gain  the  information 
and  access  they  need  to  existing  care  services. 

3)  LACK  OF  CONTINUITY. 

Consumers  must  see  dozens  of  doctors,  nurses,  test  givers,  social 
workers  and  system  administrators  in  the  course  of  an  illness.  This 
lack  of  continuity  can  result  in  poor  care,  expensive  testing  and  lost 
information. 

4)  DIFFICULTY  IN  ACCESSING  HOME  SERVICES. 

People  who  wish  to  remain  in  their  homes  rather  than  go  to  nursing 
homes  or  stay  in  hospitals  often  find  it  difficult  to  secure  the 
services  they  need  to  allow  them  to  do  so. 

5)  SWITCHING  RESIDENCE. 

People  must  often  move  their  place  of  residence  as  they  age  and  find 
the  transition  difficult  and  anxiety-producing. 

6)  NEED  FOR  ETHICAL  PROTOCOLS. 

Decisions  relating  to  the  effectiveness  of  medical  procedures  on 
very  ill,  frail  elderly  patients  are  often  made  in  a haphazard  fashion 
with  inadequate  ethical  guidelines. 

7)  LACK  OF  KNOWLEDGE  OF  ELDERLY  NEEDS. 

Very  few  doctors,  nurses,  social  workers  and  managers  are  edu- 
cated to  the  specific  needs  of  the  elderly. 

8)  PROBLEMS  WITH  MEDICATIONS. 

Elderly  people  have  difficulties  with  medicines;  they  are  often 
taking  multiple  medications  prescribed  by  different  doctors  which 
can  react  adversely  with  each  other;  people  are  confused  about  the 
specifics  of  their  prescription;  and  medications  are  too  expensive 
for  many. 

9)  EXPENSE  OF  THE  SYSTEM. 

The  elderly  care  system  is  very  expensive,  costing  over  $4,500  per 
year  of  public  funds  for  every  elderly  citizen  in  Rhode  Island. 
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RI-MASS  MRI,  P.C.  is  pleased  to  sponsor 

the 

2ND  WEDNESDAY 
LECTURE  SERIES 


WHEN:  The  2nd  Wednesday 

of  each  month 
7:00pm  - 8:00pm 


WHERE:  Johnson  & Wales  Inn 

Rt.  44  (Taunton  Avenue) 

Seekonk,  MA  02771 

(Just  one  block  from  RI-MASS  MRI) 


LECTURES 


WILL  RESUME 


SEPTEMBER  11,  1991 


TO  REGISTER/CALL:  1 (800)  848-9661 


HEALTH 

BY 

NUMBERS 


Rhode  Island 
Department  of  Health 
H.  Denman  Scott,  MD,  MPH 
Director  of  Health 


Low  Birth  Weight  in  Rhode  Island:  The  Survival  of  the  Tiniest 


The  incidence  of  low  birth  weight  (new- 
borns weighing  less  than  5 lbs  8 oz,  or  2,500 
grams)  is  an  important  public  health  indi- 
cator because  low  birth  weight  (LBW)  is 
the  strongest  predictor  of  infant  mortality. 
In  the  United  States  the  risk  of  death  in  the 
first  year  of  life  is  94  times  higher  for  babies 
who  weigh  less  than  1 ,500  grams  at  birth 
(very  low  birth  weight  infants),  and  thirteen 
times  higher  for  babies  weighing  between 
1,500  and  2,500  grams,  than  for  those 
weighing  more  than  2,500  grams. ' Very  low 
birth  weight  (VLBW)  infants  represent  only 
1%  of  births,  yet  they  lead  to  40%  of  infant 
deaths.2 

Figure  1 shows  the  incidence  of  low 
birth  weight  in  Rhode  Island  for  the  past 
ten  years.  Although  there  is  variation  from 
year  to  year,  there  is  no  real  difference 
between  the  five-year  averages  for  low 
birth  weight  for  1979-83  (6.3%)  and  for 
1984-88  (6.2%).  During  the  period  1984-88, 
the  rate  of  low  birth  weight  was  high  among 
black  newborns  (12.0%),  among  babies 
bom  to  teen  mothers  (9.4%),  and  among 
infants  living  in  poverty  areas  (9.6%).  If  all 
these  risk  factors  tire  combined,  the  rate  of 
low  birth  weight  for  black  teen  mothers 
living  in  poverty  was  1 4.6%  or  2.5  times  the 
state  average. 

Even  though  the  LBW  rate  has  remained 
constant,  the  number  of  low  birth  weight 
babies  being  bom  in  Rhode  Island  has 
increased,  because  the  number  of  births 


has  risen.  In  1979  there  were  789  LBW 
newborns  bom  in  Rhode  Island  find  in  1988 
the  number  rose  to  849.  The  survival  rate  of 
low  birth  weight  infants  has  improved  due 
to  the  successes  of  neonatal  intensive  care. 

Most  LBW  babies  now  go  home  healthy, 
however,  low  birth  weight  has  been  asso- 
ciated with  neurodevelopmental  problems 
and  is  a significant  predictor  of  school 
failure.3  This  is  especially  true  for  VLBW 
infants.  It  is  estimated  that  38%  of  VLBW 
infants  fail  in  school,  as  measured  by  scores 
on  achievement  tests.4  A follow-up  study  of 
42  VLBW  infants  bom  in  Rhode  Island 
showed  that  54%  required  special  educa- 
tion or  resource  help  at  7 years.5 

Figure  2 shows  the  incidence  of  VLBW 
in  Rhode  Island  from  1970-1987.  The  most 
notable  trend  is  the  steady  increase  of 
infants  being  bom  in  the  500-999  gram 
category.  During  the  1970s  25%  of  VLBW 
infants  survived  for  one  year  or  longer; 
now  the  survival  rate  is  75%. 6 Applying  these 
estimates  to  Rhode  Island  means  that  of 
the  147  VLBW  infants  bom  in  1979  only  74 
survived.  In  1988 the  same  number  of  VLBW 
infants  were  bom  (n=147)  but,  it  is  esti- 
mated that  1 00  of  these  newborns  survived. 
This  represents  a 49%  increase  in  this  group 
in  ten  years. 

These  improved  survival  rates  mean 
there  are  many  more  infants  with  special 
health  care  needs  that  enter  the  health, 
social  service  and  educational  systems  in 


the  state.  As  these  children  reach  school- 
age  the  need  for  special  educational  ser- 
vices will  increase.  Even  for  the  VLBW 
survivors  who  do  not  have  dramatic  physi- 
cal or  developmental  problems,  more  re- 
search is  needed  on  their  long  term  health 
and  educational  needs  in  order  to  deter- 
mine the  total  effect  on  society  of  the  in- 
creased survived  rates  among  this  group. 
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Ninety  Years  Ago 
(April-June,  1901) 

An  article  on  nitrous  oxide 
anesthesia  in  general  surgery  is 
authored  by  Dr  Albert  H.  Miller 
(16  years  later  to  become  editor 
of  the  Rhode  Island  Medical  Jour- 
nal.)  He  states,  . . We  must 
gladly  welcome  a method  of  an- 
esthesia which  largely  does 
away  with  the  sensation  of 
choking  and  suffocation  during 
etherization  and  the  subsequent 
nausea  and  vomiting."  The  vari- 
ous pieces  of  anesthetic  appara- 
tus for  delivering  both  gas  and 
ether,  with  provision  for  an  ad- 
equate flow  of  oxygen,  are 
carefully  described.  A review  of 
160  cases  undergoing  gas-ether 
anesthesia  shows  that  the  aver- 
age time  to  anesthetize  is  3.05 
minutes,  and  84%  of  these  cases 
suffered  no  nausea  or  vomiting. 
The  author  concludes:  "The 
combination  of  nitrous  oxide 
and  ether  as  a general  anesthetic 
has  not  been  equalled  in  con- 
sideration of  its  safety,  saving  of 
time  of  the  surgeon  and  assis- 
tants and  as  a means  of  dimin- 
ishing the  measure  of  suffering 
of  those  intrusted  to  our  care." 

Dr  Donald  Churchill  writes  an 


article,  "Appendicitis  at  the 
Rhode  Island  Hospital,  1891- 
1900."  The  opening  paragraph 
represents  a notable  departure 
from  the  customary  style  of 
medical  writing  by  reflecting 
upon  intensely  personal  experi- 
ences. The  author  begins  his 
year  end  paper  as  follows:  "If  in 
choosing  appendicitis  as  a sub- 
ject for  my  paper  tonight,  I have 
seemed  to  hit  upon  a theme  so 
trite  as  to  be  uninteresting,  my 
reason  is  that  being  a victim  of 
that  dreaded  disease  myself,  it 
was  directly  the  cause  of  my 
coming  to  the  Rhode  Island 
Hospital  now  six  and  one-half 
years  ago.  Although  I underwent 
two  operations  and  suffered 
three  of  the  complications  of  the 
disease,  my  stay  here  was  made 
so  pleasant  that  I decided  to 
study  medicine;  and  just  a month 
from  the  day  of  my  discharge  I 
was  enrolled  in  the  Harvard 
Medical  School.  While  in  the 
Medical  School,  purely  by 
chance,  I was  given  as  a subject 
for  my  surgical  thesis,  a case  of 
appendicitis."  Churchill  pro- 
ceeds to  describe  the  age  dis- 
tribution, gender  and  outcomes 
of  269  cases  of  acute  or  chronic 
appendicitis.  He  notes  that  most 


(78.5%)  are  males  and  that  the 
average  age  is  between  20  and 
25  years,  the  oldest,  58  years  of 
age.  Post-operative  mortality 
was  22.5%.  The  commonest  post- 
operative complications  were 
fecal  fistula,  deep  abscess  and 
stitch  abscess.  He  concludes, 
"The  country  physician  and 
general  practitioner  have, 
thanks  to  a voluminous  amount 
of  literature  and  perhaps  a few 
bitter  experiences,  learned  to 
send  for  a surgeon  at  the  first 
alarm  and  make  him  share  the 
responsibility.  The  surgeon, 
more  and  more  progressive, 
thoughtful  and  experienced,  is 
operating  earlier  and  earlier.  T en 
years  hence  I firmly  believe  that 
our  mortality  will  be  certainly 
not  more  than  half  the  present 
rate,  and  perhaps  even  less,  for 
it  has  been  clearly  proven  that 
appendicitis  is  a surgical  dis- 
ease, and  surgeons  of  large  ex- 
perience have  come  to  the  con- 
clusion that  in  the  long  run  they 
will  save  more  lives  by  operat- 
ing on  all  cases,  with  very  few 
exception,  as  soon  as  the  diag- 
nosis is  accepted." 

Dr  G.A.  Matson  presents  a 
case  of  lachrymal  sac  sarcoma 
in  a 12-year-old  boy.  The  tumor 
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presented  as  a large  malar  mass. 
Under  cocaine  anesthesia  a 
fragment  was  excised  for  histo- 
logical diagnosis  and  was  de- 
clared to  be  a round  cell  sar- 
coma. Six  weeks  following  major 
resection,  the  mass  reappeared. 
The  child  died  about  three 
months  later. 


Fifty  Years  Ago 
(June,  1941) 

The  lead  article  by  Dr  L.C. 
Kingman  is  entitled,  "A  Genera- 
tion of  Surgery."  The  paper  is  a 
distillation  of  the  Presidential 
address  before  the  Rhode  Island 
Medical  Society  and  reflects 
upon  the  vast  changes  in  the 
practice  of  surgery  during  the 
speaker's  35  years  of  profes- 
sional experience.  He  asks, 
"Wherein  lies  the  difference  be- 
tween a gall-bladder  operation 
of  1905  and  1941?"  This  is  an 
article  rich  in  reflection  and  his- 
toric insight.  A few,  isolated 
quotations  follow:  "Anatomy,  I 
think,  was  better  known  by  the 
surgeon  then  than  now."  But, 
"There  has  been  a gradual  in- 
crease in  the  scientific  point  of 
view,  going  from  the  general  to 
the  particular  instead  of  the  re- 
verse, more  proper  evaluation 
of  statistics,  observations  to  find 
the  truth  not  to  prove  a theory 
or  assumption."  "In  the  art  of 
practice,  the  handling  of  pa- 
tients, we  have  seen  a change  I 
think  for  the  better."  As  to  diag- 
nostic ability,  "We  make  better 
diagnoses . . . but  are  we  as  good 
diagnosticians?  The  advance  in 
diagnostic  aids-mechanical  and 
laboratory  methods  - often 
blunts  our  powers  of  observation 
and  deduction."  And,  of  course, 
"Some  of  the  diseases  that  we 
had  to  combat  have  nearly  dis- 
appeared - tuberculosis  of 


glands,  bones  and  peritoneum, 
the  typhoid  perforation,  an- 
thrax." And  for  new  adjuvants  to 
surgery,  "...  We  have  insulin, 
liver  extract,  vitamins,  novacain, 
barbiturates,  arsenical,  and 
bismuth,  chemotherapy,  radia- 
tion therapy  . . ."  Finally,  the 
author  states,  "I  am  of  the  belief 
that  this  era  reviewed  has  but 
laid  part  of  the  ground  work  for 
what  will  be  a most  rapid  ad- 
vance in  our  science  and  art, 
both  in  surgery  and  medicine." 

The  issue  carries  the  tran- 
script of  a panel  discussion  on 
preventive  inoculation  chaired 
by  Dr  H.E  Utter.  Other  partici- 
pants include  Drs  W.P.  Buffum 
and  B.  Feinberg.  Immunization 
procedures  against  small-pox, 
typhoid,  tetanus,  scarlet  fever, 
diphtheria,  measles  and 
whooping  cough  are  described 
and  discussed. 

The  lead  editorial  discusses 
variation  in  the  terminology 
employed  when  identifying  tu- 
mors and  advocates  a stan- 
dardized nomenclature  based 
upon  the  histologic  type  from 
which  the  tumor  was  derived 
and  the  degree  of  malignancy.  A 
second  editorial  discusses  re- 
sponsibilities for  tuberculosis  in 
Providence.  The  editorial  con- 
cludes, "Shameful  it  is  that  our 
elected  servants  should  shirk 
their  responsibility  so  as  to 
cripple  the  attack  on  this  plague. 
If  the  medical  and  lay  citizens  of 
Providence  fully  appreciated 
how  much  could  be  done,  it  is 
hardly  possible  that  they  would 
stand  by  silently." 

A Clinical  Pathological  Con- 
ference from  Rhode  Island  Hos- 
pital is  summarized.  The  case  is 
that  of  a 63-year-old  housewife 
and  the  clinical  discussions  are 
provided  by  Drs  H.A  Lawson  and 
I.A.  Beck.  The  pathological  find- 
ings (carcinoma  of  the  gall 


bladder)  are  presented  by  Dr 
B.E.  Clarke. 


Twenty-Five  Years  Ago 
(June,  1966) 

The  lead  article  by  C.M. 
Moehring  and  Dr  G.F.  Meissner 
describe  a tapioca  agar-gel 
electrophoresis  procedure  of 
the  analysis  of  abnormal  hemo- 
globins. In  summary,  the  authors 
state:  "A  method  for  the  rapid 
demonstration  of  the  common 
abnormal  hemoglobins  and  the 
Hemoglobin  A-2  fraction,  by 
Tapioca  agar  gel  (TAG)  electro- 
phoresis is  presented  in  detail. 
The  normal  values  for  Hemo- 
globin A-2  as  determined  in  124 
cases  range  from  1.09  - 3.5% 
(average  2.1)  ...  In  Thalassemia 
trait  the  elevated  Hemoglobin 
A-2  ranges  from  3.6  - 10.4%.  This 
method  results  in  permanent 
slides  which  may  be  read  visu- 
ally or  by  means  of  a densitom- 
eter." 

W.K.  T urner,  Director  of  New- 
port Hospital,  provides  the  text 
of  a speech  describing  how  the 
individual  hospital  can  assess 
its  use  and  costs,  employing 
computer  services,  to  evaluate 
hospital  utilization. 

The  Presidential  Address  of 
Dr  W.A  Reid,  delivered  to  the 
155th  Annual  Meeting  of  the 
Rhode  Island  Medical  Society  is 
entitled,  "The  Good  Year."  The 
article  describes  the  Society's 
End  Measles  Campaign,  and  or- 
ganized medicine's  public  sup- 
port of  PL  89-97  (the  Medicare 
Act).  On  a closing  note,  Dr  Reid 
comments  that ". . . osteopathy 
has  come  a long  way  since  its 
founding  and  has  lost  its  aura  of 
cultism.  . . . Most  members  of 
the  osteopathic  profession  are 
now  taught  and  practice  modern 
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scientific  medicine.  This  fact 
should  be  recognized." 

Mrs  I.H.  Anjoorian  describes 
the  various  functions  and  role  of 
the  Woman’s  Auxiliary  in  the  fur- 
therance of  sound  community 
health  in  Rhode  Island. 

The  following  officers  of  the 
Rhode  Island  Medical  Society  are 
elected:  President-H.E.  Dannah; 
Vice-President  - M.  DiMaio; 
President-Elect  - S.D.  Davies; 
Secretary  - S.J.  Hoye;  Treasurer 
- J.A.  Dillon. 

An  editorial  discusses  the 
controversial  Doctor  Draft,  and 
in  the  light  of  the  armed  forces 
need  for  physicians  (as  well  as 
the  Berry  Plan  to  permit  post- 
graduate specialty  training) 
comes  out  in  favor  of  this  means 
of  physician-recruitment.  An- 
other editorial  notes  that  the 
year  1966  will  see  the  300,000th 
physician  serving  the  American 
public. 


BARRINGTON 

MEDICAL  CENTER  ASSOCIATES 


Professional  Suite  for  Lease 

Modem  Building 
Air  Conditioned 
Ample  Parking 
Radiology  and  Laboratory 
on  premises 
Easy  Access  to  195 


For  Information 

1525  Wampanoag  Trail 
East  Providence,  RI  02915 

433-1535 


CHOICE  SUITES 
AVAILABLE 
FOR  LEASE 

Attractive  medical  building. 
X-ray  facility,  lab  and  private  busy 
emergency  room  available, 

1 150  Reservoir  Avenue 
Cranston,  RI 

946-2400 

Ask  for  Donna  Ladd 


All  Phases  of  Tree  Care:  Residential  and  Commercial 


Scientific  tree  care  since  1907 


LOCAL  OFFICES 
Seekonk.  MA 
508-336-9330 
North  Kingston,  RI 
401-884-2885 


BARTLETT 

TREE  EXPERTS 


Corporate  Office  STAMFORD.  CT 

Backed  by  the  Bartlett  Research  Laboratories  and  Experimental  Grounds 
Charlotte.  North  Carolina  ©1991  Bartlett  Tree  Experts 


Trees  are  valuable  assets. 

'J  Don't  entrust  their  future  to  less 
' than  caring  professionals.  >- 
Bartlett  leads  the  way  in  tree  care  * ' 
Ff  with  trained  arborists,  research  facilities, 
nationwide  experience  and  specialized^ 
equipment.  For  a professional  evaluation'' 
. . qf  your  tree  care  needs,  call  today: 

There  is  no  obligation. 
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For  your  insulin-mixing 
or  NPH-using  patients 


Humulin  ^ 30 
makes  life  easier 


Rapid  onset  and  sustained 
duration  insulin  activity 
in  a single  vial 


■ May  offer  enhanced 
control  through  a 
more  physiologic 
activity  profile 

■ Accurate  dosing — 
eliminates  mixing 
errors 

■ Convenient 
premixed  dose  for 
better  compliance 

■ Easy  to  use — 
for  patients  who 
find  mixing  difficult 


Specify 

Humulin 

70%  human  insulin 
isophane  suspension 
30%  human  insulin  injection 
(recombinant  DNA  origin) 


Humulin  has 
just  the  right  mix 

Any  change  of  insulin  should  be  made  cautiously 
and  only  under  medical  supervision. 

Changes  in  refinement,  purity,  strength,  brand 
(manufacturer),  type  (regular,  NPH,  Lente®,  etc),  species 
(beef,  pork,  beef-pork,  human),  and/or  method  of 
manufacture  (recombinant  DNA  versus  animal-source 
insulin)  may  result  in  the  need  for  a change  in  dosage 

Leadership  In  Diabetes  Care 


Eli  Lilly  and  Company 

Indianapolis,  Indiana 
46285 


©1991,  EU  LILLY  AND  COMPANY  HI  292 1-B- 149322 


LAW  OFFICE 
OF 

HERBERT  M.  ADAMS,  J.D. 

GENERAL  LAW  PRACTICE 
MEDICAL  COLLECTIONS 


GOVERNOR  FINANCIAL  CENTER 

P.O.  Box  2502 
285  Governor  Street 
Providence,  Rhode  Island  02906 
(401)  421-1364 


HAYFEBROL 

allergy-relief  formula 
Sugar-Free 

For  fast  relief  of  nasal  and 
sinus  congestion,  sneezing, 
itchy  and  watery  eyes  due 
to  hayfever  and  other  aller- 
gic conditions.  Can  boused 
for  sodium  and  sugar- 
restricted  diets. 


1-800-638-SC0T 

1-401-942-8555 

If  not  available  in  your 
area,  order  direct. 

Scot-Tussin 
Pharmacal  Co.,  Inc. 

Cranston,  HI  02920-0217 

For  Rx  only: 

Tussirex  SF,  10  mg. 
Codeine/5  ml. 

Alcohol-Free 
Natural  Coloring 


HAYFEBROL 

allergy  relief 
formula 

latinifliWU 


For  last  relief  of  nasal  and 
sinus  congestion,  sneezing, 
itchy  and  watery  eyes  and 
other  respiratory  allergies  of 
the  common  cold  or  sinusitis. 
Can  be  used  lor  sodium  re- 
stricted diets. 

FOR  CHILDREN  AND 
ADULTS 


Alcohol-Free 

Sodium-Free 

Dye-Free 


"CHRONIC  PAIN  DOESN'T  HAVE  TO  MEAN 
CHRONIC  DISABILITY  FOR  YOUR  PATIENTS..." 

PERCENT  OF  PATIENTS  GAINFULLY  EMPLOYED 
10  20  30  40  50  60  70 


20.7% 

PR& 

TREATMENT 


66.7% 

FOLLOW-UP 
(24  MONTHS) 


The  Chronic  Pain  Treatment  Program 
(401)  751-9150 

Institute  for  Behavioral  Medicine 

120  Wayland  Avenue 

Providence,  Rhode  Island  02906-4318 
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We  can  be  flexible 
with  your  schedule. 


The  Army  Reserve  knows 
that  your  time  is  valuable,  so, 
for  a small  portion  of  it,  we 
offer  you  the  following: 

■ schedules  to  suit  your 
requirements 

■ opportunities  to  explore 
other  phases  of  medicine 

■ opportunities  to  participate 
in  a variety  of  programs  with 
medical  leaders  from  all  over 
the  country 

■ rank  and  privileges  of  an  Army 
officer 

Find  out  how  accommodating  we 
can  be  when  it  comes  to  your  time, 


and  about  the  variety  of 
opportunities  and  advantages  the 
Reserve  can  offer  you.  If  youd 
like  to  know  more  about  Army 
Reserve  medicine,  contact  one 
of  our  experienced  Army 
Reserve  Medical  Counselors. 
They  can  arrange  for  you  to 
talk  to  an  Army  Reserve 
physician  and  visit  a Reserve 
Center  or  medical  facility. 

Call  collect: 

Or  write: 

203-624-5325 


BE  ALL  YOU  CAN  BE.® 

ARMY  RESERVE 


Cpt.  John  Grimes 
US  Army  Medical  Dept. 
414  Chapel  Street 
New  Haven,  CT  06511 


Home  Infusion  Therapy 


IV  ANTIBIOTICS.  CHEMOTHERAPY.  IV  PAIN 
MANAGEMENT.  TPN  AND  OTHER  INFUSION 
THERAPIES 

CUNICAL  IV  NETWORK  is  affiliated  with  VNA  of  Rhode  Island 


YOU  MANDATE  SERVICE. 

All  of  our  nurses  are 
experienced  in  the  latest  high- 
tech  therapies.  Through 
commitment  and  experience,  our 
nurses  .provide  . . . 

THE  MARGIN  OF  DIFFERENCE. 

CALL  401/751-9120 

67  CEDAR  ST.  • SUITE  ONE  • PROVIDENCE.  R.l.  02903 


INFORMATION  FOR  AUTHORS 


Manuscripts:  Manuscripts  will  be  accepted  for  consid- 
eration with  the  understanding  that  they  are  original 
contributions,  have  never  been  published  or  submit- 
ted elsewhere,  and  are  submitted  only  to  the  Rhode 
Island  Medical  Journal. 

Specifications:  Manuscripts  must  be  original  typed  copy 
(not  all  capitals)  on  8V2  X 11  inch  firm  typewritten 
paper,  double-spaced  throughout  (including  title  page, 
text,  acknowledgments,  and  references)  with  margins 
of  at  least  one  inch  and  using  but  one  side  of  each 
page.  Tables,  charts,  and  legends  should  be  submitted 
separately  from  the  text,  and  referred  to  by  number 
(ie,  Fig.  1)  within  the  text.  Subheadings  must  be  in- 
serted at  reasonable  intervals  to  break  the  typographic 
monotony  of  the  text.  Pages  must  be  numbered  con- 
secutively. Italics  and  boldface  print  are  never  used 
except  as  subheadings. 

Abbreviations:  The  Journal  attempts  to  avoid  the  use  of 
jargon  and  abbreviations.  All  abbreviations,  especially 
of  laboratory  and  diagnostic  procedures,  must  be 
identified  in  the  text. 

Title  Page:  All  manuscripts  must  include  a title  page 
which  provides  the  following  information:  (1)  a con- 
cise and  informative  title;  (2)  the  name  of  the  author 
or  authors  with  their  highest  academic  degree  (ie,  ML), 
PhD);  (3)  a concise  biographical  description  for  each 
author  which  includes  specialty,  practice  location,  ac- 
ademic appointment,  and  primary  hospital  affiliation; 
(4)  mailing  address  and  office  telephone  of  principal 
author;  (5)  mailing  address  of  author  responsible  for 
correspondence  or  reprint  requests;  (6)  source  of  sup- 
port if  applicable. 

Illustrations:  Authors  are  urged  to  use  the  services  of 
professional  illustrators  and  photographers.  Draw- 
ings and  charts  should  always  be  done  in  black  ink  on 
white  paper.  Clear,  black  and  white  5x7  glossy  pho- 
tographs should  be  submitted,  and  such  illustrations 
numbered  consecutively  and  their  positions  indicated 
in  the  text.  Original  magnifications  should  be  noted. 
Illustrations  defaced  by  handwriting  or  excessive  han- 
dling will  not  be  accepted.  The  figure  number,  in- 
dication of  the  top,  and  the  name  of  the  author  must 
be  attached  to  the  back  of  each  illustration.  Legends 
for  illustrations  should  be  typewritten  on  a single  list, 
with  the  numbers  corresponding  to  those  on  photo- 
graphs and  drawings.  Recognizable  photographs  of 
patients  are  to  be  appropriately  masked  and  must 
carry  with  them  written  permission  for  publication. 


Special  arrangements  must  be  made  with  the  editors 
for  excessive  numbers  of  illustrations.  Color  plates  are 
not  acceptable. 

Identification  of  Patients:  Names,  initials  should  not  be 
used.  Use  of  numbers  is  a preferable  form  of  iden- 
tification. 

Reprints:  Because  of  cost  considerations,  reprints  are 
not  provided  routinely  to  the  author(s).  Reprints  may 
be  ordered  separately  (100  copies  minimum  order) 
and  printing  costs  will  be  charged  to  the  author(s). 

Responsibility:  Manuscripts  are  subject  to  editorial  re- 
visions as  deemed  necessary  by  the  editors  and  such 
modifications  will  be  undertaken  so  as  to  bring  them 
into  conformity  with  Journal  style,  which  is  in  com- 
pliance with  the  editorial  standards  of  the  AM  A.  How- 
ever, neither  the  editors,  nor  the  publishers,  nor  the 
Rhode  Island  Medical  Society  will  accept  responsibil- 
ity for  statements  made  or  opinions  expressed  by  any 
contributor  in  any  article  or  feature  published  in  the 
pages  of  the  Journal. 

Permission:  When  material  is  reproduced  from  other 
sources,  full  credit  must  be  given  both  to  the  author 
and  publisher  of  these  sources.  Where  work  is  re- 
ported from  a governmental  service  or  institution, 
clearance  by  the  appropriate  authority  must  accom- 
pany the  manuscript. 

References:  To  conserve  space  and  expense,  references 
should  be  limited  to  those  essential  to  the  subject.  The 
editor  reserves  the  right  to  reduce  the  number  when 
it  is  deemed  necessary.  The  references  must  be  dou- 
ble-spaced and  numbered  as  they  appear  consecu- 
tively in  the  text,  with  their  positions  clearly  indicated 
in  the  text.  All  references  must  be  checked  to  assure 
complete  accuracy.  Each  journal  reference  must  in- 
clude the  full  name  of  the  author(s);  complete  title  of 
paper;  name  of  publication;  volume  number;  issue 
number;  first  and  last  page  of  paper;  and  date  (year, 
month,  and  day  as  indicated).  Each  book  reference 
must  include  the  full  name  of  author(s),  editor(s),  or 
both,  with  initials;  title  of  book;  edition;  publisher; 
location;  year  of  publication,  volume  (if  given);  and 
page  number.  If  the  reference  is  to  a chapter  within 
a book,  the  author  of  the  chapter,  if  different  than 
the  author  of  the  book,  and  the  title  of  the  chapter 
(if  any)  must  be  provided. 

Correspondence:  All  correspondence  relating  to  publi- 
cation should  be  addressed  to:  Managing  Editor,  Rhode 
Island  Medical  Journal,  106  Francis  Street,  Providence, 
RI  02903. 


A BRIGHT  IDEA 
TO  START  WITH 


SUSTAINED-RELEASE  CAPLETS 


Address  medical  inquiries  to: 
G.D.  Searle  & Co. 

Medical  & Scientific 
Information  Department 
4901  Searle  Parkway 
Skokie , IL  60077 


